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Type 


wA702A 
»A702B 
pA702C 
pA703 

pA703C 
pATO3E 
pA709 

wATO9A 
uw A709B 
uwA709C 
u#A710 


LINEAR INTEGRATED CIRCUITS NUMERICAL 


Page No. Type Page No. 


6-5 

6-10 
6-15 
6-20 
6-24 
6-26 
6-30 
6-34 
6-38 
6-40 
6-42 


LINEAR APPLICATIONS/PRODUCTS 


Differential Input, Differential Output Amplifiers 


Operational Amplifiers 


General Purpose — 
Summing, Subtracting, Integrate, Differentiate, Impedance Transformer 
Analog Computers 


Instrumentation — 
Low drift, Chopper stabilized, Strain gage, Thermocouple 


High Input Impedance — 
Active filters, Buffer amps, Transducers, Integrators 


Low Power Consumption — 

Battery powered, Airborne, Spaceborne, portable, low weight systems 
High Speed — 

Phase-locked- loops, A/D & D/A converters, pulse height analyzers, mul- 
tiplexed analog gates, sample and holds, integrators, and differentiators 


Temperature Stabilized — 
Bridge amplifiers, process control, precision measurements, instrumenta- 
tion amps. 


Power/Driver Amplifiers 
Audio Preamp — 
Low noise, magnetic tape, phono 


Medium Power — 
Telephone Systems, head sets 


Power Driver — 
Servos, Audio 


High Speed Video — 


Comparators 


High Speed — 
Level detectors, Schmitt triggers, Go-No-GO detectors, Window detector, 
pulse height discriminator, line receivers 


Precision — 
Digital volt-meters, A/D and D/A converters, pulse width modulators, 
phase locked loops, precision measuring equipment. 


High Frequency/Communications 

IF Amplifiers — 

Microwave, radar, AM & FM IF strips, TV 
Video Amplifiers — 

Audio Amplifier — 

Demodulators — 


AGC IF Amps — | 


Oscillators 

Audio — 

Telemetry phase detector reference, servo systems 

High Frequency — | 

Radar, communications receivers and transmitters, radio, TV 
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INDEX 


Type 


pA723C 
uA726 
wA726C 
wA727 
uA727B 


yw A730 


uA730C 
uAT3TE 
uATAL 

uATALC 


CROSS REFERENCE 


A727, A730, »A733 


uA702, 
uA739, 


uA726, 


A727, 


— pl4l 


pA702, 


pA726, 


pwA730, 
wA716 


wATI6 
wATIS 


uA710, 


uA715, 


uA703, 
A702, 
wA716 
A737 
A719 


A709, 


uA702, 


uA709, 
wA740 


uA727 


wA74O, 


wATI5, 


A727 


A739 


wAT711, 


pAT27, 


wAT17, 
uA715, 


uA740, 


uA703, 


pA715, 


and A741 


wA715 


wA740 


A731 


A740 


pA719 
pA733 


A741 


wA715, wA733 


Page No. 


6-8la 
6-82 
6-84 
6-86 
6-90 
6-92 
6-96 
6-99a 
6-100 
6-102 


LINEAR APPLICATIONS/PRODUCTS INDEX CROSS REFERENCE 


Linear-Digital Interface 


Line Receivers — wATIO, wA711, wA731 

Analog to Digital — oe 

Telemetry, Maintance monitor, process control wA710, wA715, wA722 

Digital to Analog — 

‘Telemetry, Process Control, displays A715, wA722 

Television 

Sound — uwA703, AvA717, wA716, A719 
Chroma Oscillator — | pA703 

IF Amplifiers — wA703, wA717, »A719 
Chroma Demodulator — | wA137 | 


Digital Computer Systems 


Core Memories — _ | A710, wA711, »A731 
Other Memories — 

Film, Plated wire, magnetic tape, Disc. file A702, wA710, “A733 
Displays — wA715, wA/22 

Hybrid Computers — wAl22 


_ Power Supplies 


Series Voltage Regulators — — wA723 

Switching Voltage Regulators — #A710, wA711, wA723 

Precision Low Drift Voltage Reference — uA726 

Active Filters | | #A702, wA709, vA715 
A716, wA739, wA740 
A741 

Special Functions 

Digitally Controlled Function Generators — wA7122 

Voltage Controlled Function Generator wA715, wA722, pA741 

D.C. Logarithmic Amp A726 

IF Logarithmic Amp | uA/03 

Multiplier . A726, wA737 

Dividers uA726 

Product Detector | A737 

Scaler : uA722 

Trigonometric Function Generators : A709, wA726, «A739 

: wA740, A741 

Medical Electronics #AT27, A739, wA740 

BATALI 


WA7O2A 
HIGH GAIN, WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


IMPROVED SPECIFICATIONS PHYSICAL DIMENSIONS . 


e 
in accordance with 
e 2 mV MAXIMUM OFFSET VOLTAGE | JEDEC(TO-99) outline 
e 2500 MINIMUM VOLTAGE GAIN | : eee aca 
e 10 u.V/°C MAXIMUM OFFSET VOLTAGE DRIFT | |_-335__ 
. . 040 | 
GENERAL DESCRIPTION — The »A702A is a complete DC amplifier constructed on a single silicon chip, using we } 
the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in high speed analog com- Seating —~ 


Plane i r 


puters, as a precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful 
from DC to 30 MHz. 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V* and V- Terminals 21V 
Peak Output Current 50 mA 
Differential Input Voltage +5.0V 
Input Voltage +1.5 Volts to —6.0 V 
Internal Power Dissipation 
T0-99 [Note 1] 300 mW 
Flat Package [Note 2] 200 mW 
Operating Temperature Range © —55°C to +125°C 2 en ae Oe me 
Storage Temperature Range —65°C to +150°C = Midimensienn ses nnee, 
Lead Temperature (Soldering, 60 seconds) 300°C ei aate ae 


ORDER PART NO. U5B770231Xxt 


SCHEMATIC DIAGRAM : PHYSICAL DIMENSIONS 


(TOP VIEW) 


plies poate MAX. ae ieee 


FREQUENCY 
COMPENSATION 
GROUND o 
INVERTING g 
INPUT 


NON-INVERTING | 
INPUT 


TO-99 CONNECTION DIAGRAM (TOP VIEW) 
yt 
NO CONNECTION 


INVERTING INPUT (} 


\ FREQUENCY NON-INV =! — 
COMPENSATION ON-INVERTING INPUT LAG COMPENSATION 


; 6 
NON-INVERTING INPUT QJ —— LEAD COMPENSATION 


Note: Pin 4 connected to case. 


Notes on page 2 | * Planar is a patented Fairchild process. 
t Equivalent to U5B771231IX and U3H771231X 
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ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified) 


PARAMETER 
(see definitions) 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Input Voltage Range 


Common Mode Rejection Ratio 


Large-Signal Voltage Gain ~ 


Output Resistance 

Supply Current 

Power Consumption 

Transient Response (unity-gain) 


Risetime — 
Overshoot 


Transient. Response (x 100 gain) 


Risetime 
Overshoot 


The following specifications apply for 


Input Offset Voltage 


Average Temperature Coefficient of 


Input Offset Voltage 


Input Offset Current 


Average Temperature Coefficient 


of ee Offset Current 


Input Bias Current 

Input Resistance 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Large-Signal Voltage Gain 
Output Voltage Swing 

Supply Current 


Power Consumption 


NOTES: © 


(1) Rating sppling for case temperatures to +-125°C; 


CONDITIONS 
Rs < 2 kQ 
Rs << 2kQ, f <1 kHz 


Ri. > 100kQ, Vow = +5.0V 
Ri > 100k2, Vow = £2.5V 


Vout = 0 
Vout = 0 
C, = 0.01 uf, R= 209, 


R. > 100k2, Vin = 10mV 


C. < 100 pF 


C; = 50 Pr, Ri. > 100 kQ, 
Vin = 1 mV 


—55°C < Ta < +125°C: 
Rs<2kQ 


ne = 500 

ThA = 25°C toT, = +125°C 
Rs; = 502 
Ta = 25°C toTa = —55°C 
+125°C 
—55°C 
Ta = 25°C to Ta = +125°C 


> 
HU 


Ta = 25°C to Ta = —55°C 


Ta = —55°C 


Rs < 2kQ 

Ri > 100kQ, Vow = +5.0V 
R. > 100kQ, Vor = +2.5V 
R. > 100 kQ 

R. > 10 kQ 

Ta = +125°C, Vout = 0 

Ta = —55°C, out = 

Ta 


= 12.0V,V- 
TYP. 


400 


—6.0V 


MAX. 


500 
1500 


200 
7000 


6.7 
15 
120 
135 


derate linearly at 5.6 mW/°C for ambient temperatures above -+-105°C. 
(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 


22 
—15 
80 


600. 


V+ = 6.0V,V0 = 


MIN. — TYP. 


07 


120 
1.2 
67 


100 


900 
300 
21 

19 


—3.0V 


MAX. 


3.0 
500 
3.5 


+0.5 


1500 
700 
3.3 
30 


40 


15 


15 


500 
1500 


4.0 
13 


75 


— 200 


1750 
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30 
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VOLTAGE TRANSFER 
CHARACTERISTIC 
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VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


VOLTAGE GAIN 
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SUPPLY VOLTAGE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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TYPICAL PERFORMANCE CURVES 


VOLTAGE TRANSFER 
CHARACTERISTIC 
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AS A FUNCTION OF 
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VOLTAGE GAIN 


INPUT OFFSET CURRENT - nA 


POWER SUPPLY CURRENT —mA 


_ PEAK-TO-PEAK OUTPUT SWING —V 
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VOLTAGE GAIN 
_AS A FUNCTION OF 
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POWER SUPPLY CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ».A702A 


VOLTAGE GAIN . 


VOLTAGE GAIN. 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
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INPUT VOLTAGE RANGE 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
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COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 
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TYPICAL PERFORMANCE CURVES 
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AS A FUNCTION OF 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


PEAK-TO-PEAK OUTPUT SWING -V 
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SLEW RATE 
AS A FUNCTION OF 
CLOSED-LOOP VOLTAGE GAIN 
(LAG COMPENSATION) 


SLEW RATE - V/us 


“y 2 5 10 2 50 100 
CLOSED-LOOP VOLTAGE GAIN 


TRANSIENT RESPONSE TEST CIRCUITS 


UNITY-GAIN AMPLIFIER 
(LAG COMPENSATION) 


X100 AMPLIFIER 
(LEAD COMPENSATION) 
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DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. ! 

INPUT RESISTANCE — The resistance looking into either input terminal with the other rounded: | 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the.change in supply voltage producing it. 


_LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 
output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 


POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 
PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit. 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN — dB 


FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS 
(LAG COMPENSATION) 
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OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
FREQUENCY FOR VARIOUS - 
LAG COMPENSATION NETWORKS 
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COMPENSATION NETWORK 


Pa TL 
[is Grecea 


mit (RTE iineam a 
SEGARA CARER 


HET Tt 


it I cee LOOP | 


(HUE 
CHOC NET 


X1 CLOSED-LOOP 


20 
100 Tk 10k 100k 1M 10M 
FREQUENCY — Hz 


FREQUENCY COMPENSATION © 
CIRCUITS 


(Refer to Fairchild APP-117 for 
further details.) 
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VOLTAGE GAIN — dB 


PEAK-TO-PEAK OUTPUT SWING -V 


FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS 
(LEAD-LAG COMPENSATION) 
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7 uA702k 
HIGH GAIN, WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e 5 mV MAXIMUM OFFSET VOLTAGE 
e 2000 MINIMUM VOLTAGE GAIN 


© 20 uV/°C MAXIMUM OFFSET VOLTAGE DRIFT 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


GENERAL DESCRIPTION — The wA702B is a complete DC amplifier constructed on a single silicon chip, | J+-1075-r}+—.260 MAK —-efe- 1875-4 
using the Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in miniaturized = 
analog computers, as a precision instrumentation amplifier, or in other applications requiring a feedback 
amplifier useful from DC to 30 MHz. 


For improved specifications, see uA702A data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V* and V~ Terminals 21V 

Peak Output Current : . 50 mA 

Differential Input Voltage | +5.0V 

input Voltage . +1.5V to —6.0 V 

internal Power Dissipation (Note 1) , 200 mW 

Operating Temperature Range —55° C to +125°C 

Storage Temperature Range —65°C to +150°C | 

Lead Temperature (Soldering, 60 sec.) 300°C ORDER PART NO. 


U3H7702313 


SCHEMATIC DIAGRAM 


OLEAD 


EXTERNAL 
FREQUENCY 
COMPENSATION 


1 

GROUND a 
INVERTING 5 
iNPU INVERTING 


_ NON-INVERTING 3 INPUT 


NON-INVERTING 4 
INPUT <— 


COMPENSATION }°_— 


(TOP VIEW 


NOTE 1: Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate *Planar is a patented Fairchild process. 
linearly at 3.3 mW/°C for ambient temperatures above + 100°C. 
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ELECTRICAL CHARACTERISTICS 


PARAMETER 
(see definitions) 


Input Offset Voltage . 

Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 
Large-Signal Voltage Gain 


Output Resistance 
Supply Current 
Power Consumption 


Transient Response (unity gain) 


Risetime 
Overshoot 


Transient-Response (x 100 gain) 


Risetime 
Overshoot 


Input Offset Voltage 


Average Temperature Coefficient 


of Input Offset Voltage 
Input Offset Current 


Average Temperature Coefficient 


of Input Offset Current 
Input Bias Current 
Input Resistance 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 


Large-Signal Voltage Gain 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 

Input Resistance 

Common Mode Rejection Ratio 
Large Signal Voltage Gain 


Output Voltage Swing 
Supply Current 


Power Consumption 


CONDITIONS 


Rs < 2kQ 

Rs < 2 kQ, f < 1 kHz 
RL > 100k2, Vor = +5.0V 
Ri > 100k2, Vor = +2.5V 
Vout = 0 
Vout = 0) 

C, = 0.01 uF, R, = 202 

R. < 100k2, Vin = 10 mV 
C. < 100 pF 

C; = 50 pF, R. > 100 kQ, 
Vi.= 1 mV 


The following specifications apply for 0°C < Ta < +70°C: 


Rs < 2kQ 
Rs =. 50 <7, 
Ta = +/0°C to Ts = 0°C 


Ta = 25°C to Ta = +70°C 
Ta = 25°C to Ta = 0°C 
Ta = 0°C 


Rs < 2kQ, f <1 kHz 

V+ =12V, V =6Vto 
Vt=6V,V =3V 
Rs < 2kQ 

Ri > 100 kQ, Vout 
Ri > 100 kQ, Vout 


The following specifications apply for —55°C < T, < +125°C: 


Ro < 2k2 

T, = +125°C 
T, = —55°C 
T, = —55°C 


Re < 2k, f < 1 kHz 

R, > 100k, V.,, = +5.0V 
R, > 100k2,V.., = +2.5V 
R, > 100k2 

R, > 10k2 

T, = +125°C, V,,, =0 

T, = —55°C, V.,, = 0 

T, = +125°C, V.,, = 0 

T, = —55°C, V.,, = 0 


(Ts = 25°C unless otherwise specified) 


Vt= 
MIN. 


6.0 
65 


1500 


12.0V,V" = 


TYP. 


1.2 
9.9 


—6.0V 
MAX. 


7000 


7.5 


2.0 
4.0 


20 


6.7 
7.9 
120 
135 


MIN. 


16 
—15 
70 


500 


9.0 
65 


400 


4.0 
60 


300 


+2.5 
+1.5 


TYP. 


0.14 


V+ = 6.0V,V° = —3.0V 
MAX. 


3.3 
3.9 
30 

35. 
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VOLTAGE GAIN 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ,A702B_ 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The not offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could ¢ cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 


LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output ee swing with load to the change in input voltage required to drive the 
output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without sligpinges 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 


POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 
PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit. 


TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR 
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uA702C 
HIGH GAIN. WIDEBAND DC AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


@ IMPROVED SPECIFICATIONS | PHYSICAL DIMENSIONS 
e 5 mV MAXIMUM OFFSET VOLTAGE | | JEDEC{TO-99) outline 

e 2000 MINIMUM VOLTAGE GAIN ee 

@ 20 »V/°C MAXIMUM OFFSET VOLTAGE DRIFT | 

GENERAL DESCRIPTION — The A702C is a complete DC amplifier constructed on a single silicon chip, using the aie 

Fairchild Planar* epitaxial process. It is intended for use as an operational amplifier in miniaturized analog compu- MAX. 


one a precision instrumentation amplifier, or in other applications requiring a feedback amplifier useful from DC 
to MHz. 
For full temperature range operation (—55°C to +125°C) see »A702A data sheet. 


8 Leads 


019 


ABSOLUTE MAXIMUM RATINGS 


Voltage Between V* and V- Terminals 21V 
Peak Output Current | 50 mA 
Differential Input Voltage +5.0V 
Input Voltage +1.5Vto —6.0V 
Internal Power Dissipation {Note 1] 
T0-99 300 mW 
Flat Package 200 mW 
Operating Temperature Range 0°C to + 70°C . 
Storage Temperature Range —65°C to + 150°C NOTES. Dimensions as per atest 10 committee 
Lead Temperature (Soldering, 60 sec.) 300°C Pacheco weight lo 1°22 grams 
ORDER PART NO.U5B771239X 
SCHEMATIC DIAGRAM ov" PHYSICAL DIMENSIONS 


(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


rer yee? aacaima tala cia 


FREQUENCY 


o LEAD 
EXTERNAL 
COMPENSATION 


oO LAG 


NON-INVERTING 3 © OUTPUT 


INPUT 


ORDER PART NO. 
U3H771239X 


TO-99 CONNECTION DIAGRAM (TOP VIEW) 
yt 


NO CONNECTION vt 


GROUND NO CONNECTION 


INVERTING INPUT OUTPUT 


INVERTING INPUT @ 


FREQUENCY 


COMPENSATION NON-INVERTING INPUT LAG COMPENSATION 


NON-INVERTING INPUT (J 7 
v LEAD COMPENSATION 


NOTE: Pin 4 connected to can. 


NOTE 1: Rating applies for ambient temperatures to +-70°C. * Planar is a patented Fairchild process. 


—-AIRCHILM 


SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS »A702C 


ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise specified) 


PARAMETER CONDITIONS V+ = 12.0V,V- = -6.0V Vt =60V,V = —-3.0V UNITS 
(see definitions) MIN. TYP. MAX. MIN. TYP. MAX. 


Input Offset Voltage Rs < 2kQ . 3 1.5 5.0 1.7 6.0 mV 


Input Offset Current 0.5 2.0 0.3 2.0 uA 
Input Bias Current . 2.5 7.5 15 50 uA 
Input Resistance 10 32 16 55 kQ 
Input Voltage Range —4.0 +0.5 —1.5 + 0.5 V 
Common Mode Rejection Ratio Rs < 2 kQ, f < 1 kHz 70 92 70 92 dB 
Large-Signal Voltage Gain RL > 100 kQ, Vor = +5.0V 2000 3400 6000 
R. > 100kQ, Var = +2.5V 500 800 1500 
_ Output Resistance 200 600 300 800 2 
Supply Current — Vee | 5.0 6.7 2.1 3.3 mA 
Power Consumption Vour = 0 90 120 19 30 mW 
Transient Response (unity gain) C,= 0.01 uF, R, = 200 
; Ri < 100kQ, Vin = 10 mV 

Risetime 25 120 | ns 

Overshoot Ci < 100 pF 10 50 % 
Transient Response (x 100 gain) C; = 50 pF, Ri. > 100 kQ, 

“ Vin = 1 mV | . 
Risetime | 7 10 30 ns 


Overshoot — | 20 40 : % 


The following specifications apply for 0°C < Ta < +70°C: | 
Input Offset Voltage Rs < 2kQ 6.5 oa mV 


Average Temperature Coefficient Rs = 50, : 5 
of Input Offset Voltage Ts = +70°C toTa = 0°C : 9-0 20 1.5 29 BV/SC 
Input Offset Current 2.5 29 uA 
Average Temperature Coefficient Ta = 25°C to Ta = +70°C 4.0 10 3.0 8.0 nA/°C 
of Input Offset Current — Ta = 25°C to Ta = 0°C | 6.0 20 5.9 18 nA/°C 
Input Bias Current Ta = 0°C | | 4.0 12 2./ 8 uA 
Input Resistance 6.0 18 9.0 27 kQ 
Common Mode Rejection Ratio Rs < 2kQ, f < 1 kHz 65 86 65 86 dB 
Supply. Voltage Rejection Ratio Ve = 12V, V =6Vto : 
_ V‘=6V,V =3V 90 300 90 300 uNV/V 
Rs < 2kQ 
Large-Signal Voltage Gain R. > 100 kQ, Vor = +5.0V 1500. 7000 
Ri > 100 kQ, Vout _ +2.5 V 400 , 1750 . 
Output Voltage Swing R. > 100 kQ +5.0 +5.3 +2.5 +2] V 
| Ri. > 10 kQ +3.5 +4.0 +1.5 +2.0 V 
— Supply Current | Vie = 0 5.0 7.0 2.1 3.9 mA 
90 125 19 35 mW 


Power Consumption Vor = 0 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA702C 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at zero volts. 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
-INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 


LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 
output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 
signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 


POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 
PEAK OUTPUT CURRENT — The maximum current that may flow in the output load without causing damage to the unit. 


TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE FOR FREQUENCY RESPONSE FREQUENCY RESPONSE FOR 
VARIOUS CLOSED-LOOP GAINS WITH CONSERVATIVE VARIOUS CLOSED-LOOP GAINS 
(LAG COMPENSATION) COMPENSATION NETWORK © (LEAD-LAG COMPENSATION) 
OPEN -LOOP, C1=0 vt=4+12V 
| eres 
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i i i 
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pA703 
~ RF-IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The yuA703 is an RF-IF amplifier constructed on a single silicon 

chip and is intended f sea limiti smiti ies : : 7 PHYSICAL DIMENSIONS 
p nded for use as a limiting or nonlimiting amplifier, harmonic mixer, or os (in accordance with JEDEC T0-99 outline) 

cillator to 150 MHz. The low internal feedback of the device insures a higher stability-limited 370 


.335 


gain than that available from conventional circuitry. Including the biasing network in the same 
package reduces the number of external components required, thereby increasing the reliabil- 
ity and versatility of the device. 


.040 -500 MIN. 
ABSOLUTE MAXIMUM RATINGS | cuca tl | Ut 

Supply Voltage . 20 V 
Output Collector Voltage 24 V 
Voltage Between Input Terminals +5.0 V 
Internal Power Dissipation (Note 1) 200 mW 

Operating Temperature Range -55°C to +125°C 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering - 60 seconds) 300°C 


NOTES: Alli dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.27 grams 


ORDER PART NO. U5D770331X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


(TOP VIEW) 
yt 


DECOUPLING 
@ 


@ 
INPUT HIGH 


@ 
GROUND 


NOTE: Pin 4 connected to case. 


GROUND 


NOTE 1: Rating applies for ambient temperatures to 125°C. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A703 


‘ELECTRICAL CHARACTERISTICS (Ty = 26°C, 


Parameter 


V" = 12 V unless otherwise specified) 


Conditions 


Power Consumption e. = 


in 
Quiescent Output Current Sia:= 0 
Peak-to-Peak Output Current | e,, = 400 mV rms, f = 1 kHz 


Output Saturation Voltage 


Forward Transadmittance e. 


Input Conductance e,. <10 mV rms, f <5 MHz 
Input Capacitance ein <10 mV rms, f <5 MHz 
Output Capacitance f <5 MHz 
Output Conductance f <5 MHz 


Noise Figure f = 30 MHz, R, = 500 2 


f = 100 MHz, R, = 500 2 


The following specifications apply for -55°C ST, <+125°C 

Quiescent Output Current ea 0 

Peak-to-Peak Output Current ent 400 mV rms, f = 1 kHz 
Output Saturation Voltage | 

Forward Transadmittance e,, = 10 mv rms, f <5 MHz 


Input Conductance e,, <10 mv rms, £ <5 MHz 


Output Conductance f<5 MHz 


=10 mV rms, £<5 MHz 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE AND 
CAPACITANCE AS A 
FUNCTION OF INPUT VOLTAGE 


INPUT RESISTANCE - kQ 
INPUT CAPACITANCE - pF 


| CAPACITANCE 


INPUT VOLTAGE - queen 


OUTPUT ADMITTANCE AS A 
FUNCTION OF FREQUENCY 


" QUTPUT CONDUCTANCE - mmho 
OUTPUT SUSCEPTANCE - mmho 


"FREQUENCY - ae 
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INPUT CONDUCTANCE - mmho 


FORWARD TRANSADMITTANCE - mmho 
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FAIRCHILD LINEAR INTEGRATEDCIRCUITS A703 


TYPICAL PERFORMANCE CURVES 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A703__ ae 


4 


DEFINITION OF TERMS 


POWER CONSUMPTION - The DC power required to operate the device with no signal applied. 
QUIESCENT OUTPUT CURRENT - The DC current delivered to the load with the input terminals short-circuited. 
PEAK-TO-PEAK OUTPUT CURRENT - The short-circuit output current excursion for a large-signal input voltage. 


OUTPUT SATURATION VOLTAGE - The minimum voltage to which the output collector may be reduced without degrading circuit 


performance. 
TRANSADMITTANCE - The ratio of the output current to the input voltage. 
INPUT ADMITTANCE - The admittance betweenthe input terminals with the output short-circuited. 


OUTPUT ADMITTANCE - The admittance between the output terminals with the input short-circuited. 


-AIRCrHILED 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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wA703C 
RF-IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The pA7038C is an RF-IF amplifier constructed on a single silicon 


PHYSICAL DIMENSIONS 


chip and is intended for use as a limiting or non-limiting amplifier, harmonic mixer, or oscil- 
lator to 150 MHz. The low internal feedback of the device insures a higher stability-limited 
gain than that available from conventional circuitry. Including the biasing network in the same 
package reduces the number of external components required, thereby increasing the reliabil- 


ity and versatility of the device. For full range operation (-55°C to +125°C) see y»A703 data 


sheet. 
6 LEADS 
ABSOLUTE MAXIMUM RATINGS be | | l 
Supply Voltage 20 Vv 
Output Collector Voltage 24 V 
Voltage Between Input Terminals +5.0 V 
Internal Power Dissipation (Note 1) 200 mW 
Operating Temperature Range 0°C to +70°C 
Storage Temperature Range | . -65°C to +150°C 
Lead Temperature (Soldering - 60 second) 300°C es mails es pen ate thie Saenliee 


Weight is 1.27 grams 


ORDER PART NO. U5D770339X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


50 : 
(TOP VIEW) 
yt 


DECOUPLING / 
QQ 


@ ome 
INPUT HIGH INPUT LOW 


J 
GROUND 


GROUND 


NOTE: Pin 4 connected to case. 


NOTE 1: Rating applies for ambient temperatures to 70°C. 


eae 


a 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703C | | 


ELECTRICAL CHARACTERISTICS (TA = 25°C, vt =12V_ unless otherwise specified) 
Parameter Conditions 
Power Consumption 
Quiescent Output Current 


Peak-to-Peak Output Current iat 400 mV rms, f = 1 kHz 
Output Saturation Voltage 


Forward Transadmittance e,, = 10 mV rms, f <5 MHz 


Input Conductance ein <10 mV rms, f <5 MHz 
in <10 mV rms, f <5 MHz 
Output Capacitance , f<5 MHz 
Output Conductance f<5 MHz 
Noise Figure f = 30 MHz, R, = 500 Q 
f = 100 MHz, R, = 500 2 


Input Capacitance e 


The following specifications apply for 0°C <T A <70°C: 


Quiescent Output Current ent 0 


Peak-to-Peak Output Current e., = 400 mV rms, f = 1 kHz 
Output Saturation Voltage 

Forward Transadmittance en =10mVrms, f < 5 MHz 
Input Conductance ein <10 mV rms, f <5 MHz 


Output Conductance f <5 MHz 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE AND 


| CAPACITANCE AS A INPUT ADMITTANCE AS A OUTPUT ADMITTANCE AS A 
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY 
5 5 1.0 5 
LTTE | TTT J Pstscteee | ogy 
el TT TT 0 eet tt ' 
Shieh Ae oe ea Fie aie 


ie Ce ) 


SUSCEPTANCE 


ie pone 


w 


INPUT SUSCEPTANCE - mmho 


INPUT RESISTANCE - kQ 
INPUT CAPACITANCE - pF 


INPUT CONDUCTANCE - mmho 
OUTPUT CONDUCTANCE - mmhO 
So 
uw 
OUTPUT SUSCEPTANCE - mmho 


2 2 ‘ / 2 
TL 2 cS See 

LTTE AZT, a 
Bes annie oY aa 

(eee a Lab T ||| | Oss 
| 10 100 1000 


INPUT VOLTAGE - mVrms FREQUENCY - MHz FREQUENCY - MHz 


MAXIMUM REVERSE 


FORWARD TRANSADMITTANCE TRANSADMITTANCE AS A OUTPUT CURRENT AS A 
AS A FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE 
50 0 0.05 5 
Sree tii 


Pt vse TEE TTT 


Ht V" = lv | || 


£ ° 
Ee -40 = 0.04 > 4 se 
e Ty = 25°C ed Re esl 
ws a i 2 < \ 
: : 2 LL tt TT : Pa ele 
Or eae a a_i a Nel) 
: : : Ce Ai : 
> 
2 2 Be ae es : eee Sie 
< 2 -120 = 0.02 2 
= a ce a 
: : Ear aie : ee ae 
z : 2 : 
aie ae Seecase 
lea ae es Va | ase See 
il Ht 
LP 0 Skee eee jt tT | NS | 
| | 100 1000 10 100 50 50 150 250 


1000 -250 -150 


FREQUENCY - MHz FREQUENCY - MHz INPUT VOLTAGE - mV 


WA703E 
RF-IF AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS. 


GENERAL DESCRIPTION - The yuAT03Eis a linear integrated circuit with useful unneutralized 


power gain to frequencies in excess of 100 MHz. It features the capability of nonsaturating PHYSICAL DIMENSIONS 
limiter operation with a suitable output load, making it ideally suited for FM-IF limiter Cea sere a 
applications. 


Applications include FM-IF limiter-—amplifier, TV sound IF amplifier, chroma reference 


oscillator for color TV, and fixed— gain amplifiers to 100 MHz. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage | 20 V 
Output Collector Voltage . 24 V 

* Voltage Between Input Terminals +5.0 V 
Internal Power Dissipation (Note 1) 200 mW 
Operating Temperature Range 0°C to +70°C sie peuhanerti gear 
Storage Temperature Range | : -65°C to +150°C. Package weights 01 gram 
Lead Temperature (Soldering - 60 seconds) | 300°C PRDER DOR NO: USE7 703524 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 
8 50Q 1 
yt 
; (TOP VIEW) 
OUTPUT V+ 


DECOUPLING ( ry OUTPUT 


INPUT HIGH © SO input Low 


4 
O) 
GROUND 
NOTE 1: Rating applies for ambient temperatures to +70°C. 
| SE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A703E . | 


ELECTRICAL CHARACTERISTICS (T, = Zo -C. Vv" =12 V, f= 10.7 MHz unless otherwise specified) 


Parameter Conditions Min. Typ. Max. Units 
Power Consumption e 0 = 110 170 | mW 
Quiescent Output Current | 2.0 3.3 | mA 
Peak-to-Peak Output Current tine 400 mV rms 3.0 5.0 | mA 
Output Saturation Voltage 1.4 1.7 Volts 
Forward Transadmittance ent 10 mV rms 24 35 | mmhos 
Reverse Transadmittance 0.002 ~  mmho 
Input Conductance ean <10mV rms .33 1.0 ~ mmho 
Input Capacitance ean <10 mV rms 9.0 12.5 pF 
Output Conductance 0.03 0.05 . mmho 
Output Capacitance 2.6 4.0 pF 
Noise Figure Ro = 5002 | 6.0 | dB 
Rg = 5002, f = 100 MHz 8.0 | dB 


Maximum Stable Gain 40 2 dB 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE AND 
CAPACITANCE AS A INPUT ADMITTANCE AS A _ QUTPUT ADMITTANCE AS A 
FUNCTION OF INPUT VOLTAGE FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY 
20 * 


ail 4 sce TaN 


w 


INPUT RESISTANCE - kQ 
INPUT CAPACITANCE ~ pF 
INPUT CONDUCTANCE - mmho 
INPUT SUSCEPTANCE - mmho 
OUTPUT CONDUCTANCE - mmh0 
OUTPUT SUSCEPTANCE - mmho 


co) 
Ss 
So 
DS) 
Ww 
Ss 
> 
> 
S 
wa 
8 


INPUT VOLTAGE - mVrms canes MHz FREQUENCY - MHz 


MAXIMUM REVERSE | 
FORWARD TRANSADMITTANCE TRANSADMITTANCE AS A OUTPUT CURRENT AS A 
AS A FUNCTION OF FREQUENCY a OF FREQUENCY FUNCTION OF INPUT VOLTAGE 


Hine 0 0. a 


Lit a 


es 


ee 25°C 


Sian Hote 


Ht CEE 
Se ce 
Pune SETHE SHARE 
vol ML T TUT | TI |. pata eT 


- 50 = 50 
FREQUENCY - MHz ee ar INPUT VOLTAGE - m\V/ 


Ww 


N 


PHASE ANGLE - DEGREES 
OUTPUT CURRENT - mA 


s 


FORWARD TRANSADMITTANCE - mmho 
REVERSE TRANSADMITTANCE - mmho 


FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E 
TYPICAL CIRCUIT APPLICATIONS 


0 +12V 


COLOR TV SOUND-IF AMPLIFIER 


we ee me eee ee 


i 
' 
AUDIO 
mate = | E = = OUTPUT 
= PERFORMANCE | 
; ~~- FINAL VIDEO 0.001pF 0.01yF = 50kQ 
! = IF AMPL E;,@41.25MHz - INPUT TEST SIGNALS - mV RMS i | as 
Pres 50 100 200 ‘ 
= — 1 
4l.25MHZ = = : 
’ MODULATION: lt 
fegy ~ 400 Hz : = 
Lob. 25 tz) = VOLUME 
: | é 
= 3 
a . S 
<x 


MODULATION: 
fam ~ UkHz, 30% 


Ei, @ 45.75 MHz - INPUT TEST SIGNALS - mV RMS 


3.58-MHz VOLTAGE-CONTROLLED OSCILLATOR FREQUENCY AS A FUNCTION 


OF CONTROL VOLTAGE 


+12V 


FAIRCHILD 
MC102B 


Hz 


VCON 


0.01pF 


OSCILLATOR FREQUENCY - 


CONTROL VOLTAGE 


NORMALIZED OSCILLATOR 
FREQUENCY AND OUTPUT | NORMALIZED OSCILLATOR 
VOLTAGE AS A FUNCTION | FREQUENCY AS A FUNCTION 
OF SUPPLY VOLTAGE OF AMBIENT TEMPERATURE 
: 0 


| fo = 3579.545 kHz 
V+l2v 


Veontrol * 9V 


fo = 3579.545 kHz 
Ty = 25 aa 
Veontrol ~ ov 


PEAK-TO-PEAK OUTPUT VOLTAGE - V 


OSCILLATOR FREQUENCY - Hz 
OSCILLATOR FREQUENCY - Hz 


SUPPLY VOLTAGE- V TEMPERATURE - °C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA703E 


-3.58-MHz INJECTION-LOCKED OSCILLATOR 


+12V NORMALIZED PHASE SHIFT 
AS A FUNCTION OF NORMALIZED 
OSCILLATOR FREQUENCY 


Color Burst 
Transformer 


fy = 3579.545 KHz 

Ty * 25°C 

V+ = 12V 

BURST INJECTION VOLTAGE, ¢ 


FEEDBACK VOLTAGE 


- DEGREES 


0.01pF 


> PHASE SHIFT 


> 2.7KQ 


75pF -300  -200 = -100 0 100 ~=—.200 300 
470pF N750 OSCILLATOR FREQUENCY - Hz 


NORMALIZED OSCILLATOR 


FREQUENCY AND OUTPUT NORMALIZED OSCILLATOR 
VOLTAGE AS A FUNCTION FREQUENCY AS A FUNCTION 
QF SUPPLY VOLTAGE OF AMBIENT TEMPERATURE 


ty) = 3579.345 kHz 
V+ =12V 


Hz 


PEAK-TO-PEAK OUTPUT VOLTAGE - V 
OSCILLATOR FREQUENCY - Hz 


OSCILLATOR FREQUENCY - 


25 50 15 
SUPPLY VOLTAGE - V TEMPERATURE ~- °C 


FOUR-STAGE FM-IF AMPLIFIER 


+12V 


100pF_ 
FDM1000 
[ ‘ 
= 5) 
mT ako tng v 
18yH 4 oe 
VIN] 0.01pF > 
ZN 
FDM1000| 220pF 
220pF 
Full limiting with Vi, < 50xV. Peak-to-Peak separation of detector 800 kHz. 
Current consumption 27 mA. THD < 0.8% with +75 kHz deviation @ 400 Hz. 


Power gain / stage 26.5 dB. 
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pA7O9 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTIONS - The A709 is a high-gain operational amplifier constructed on a pay <i cat RIAERIGNE 
single silicon chip using the Fairchild Planar epitaxial process. It features low offset, high 7 (SIMILAR TO TO-5) 

input impedance, large input common mode range, high output swing under load andlow power 
consumption. The device displays exceptional temperature stability and will operate over a 
wide range of supply voltages with little degradation of performance. The amplifier is in- 
tended for use in DC servo systems, high impedance analog computers, in low-level instru- 


mentation applications andfor the generation of special linear and nonlinear transfer functions. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +18 V 

Internal Power Dissipation (Note 1) 300 mW 

Differential Input Voltage +5.0 V 

Input Voltage +10V bintshalore Se serlaet seo onriiae 
Output Short-Circuit Duration (T A= 25°C) 5 sec | , tense ae oar 
Storage Temperature Range -65°C to + 150°C ‘ 

Operating Temperature Range ~55°C to + 125°C vteertoosine. 
Lead Temperature (Soldering, 60 sec) . 300°C 


SCHEMATIC DIAGRAM INPUT FREQUENCY CONNECTION DIAGRAM 


COMPENSATION 


INPUT FREQUENCY 
COMPENSATION, 


INVERTING 
input 42) 


\ Jez 
FREQUENCY 
NON-INVERTING (73) COMPENSATION, 


INPUT 


OUTPUT NOTE: Pin 4 connected to case. 


© FREQUENCY 
COMPENSATION 


INVERTING 
INPUT 


NON-INVERTING «© 
INPUT 


(Top View) 


NOTE 1: Rating applies for case temperatures to + 125°C; derate linearly at 5.6 mW/°C for ambient temperatures above + 95°C. 


EAIRCHILD 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (T ‘ 


+25°C, 9 V < Vo < +15 V unless otherwise specified) 


Parameter (see definitions) 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 

Input Resistance 

| Output Resistance 

| Power Consumption 

7 Transient Response: —_ 


‘Risetime 


Conditions 


Rg < 10k9 


Vi, = +15 V 


VV. = 20mV, R 


in aida 


C, = 5000 pF, R, = 1.5 ka, 


1 1 
| | Cy = 200 pF, R, = 50 2 
- Overshoot C,, <100 pF 


The following specifications apply for 


- Input Off set Voltage 


Average Temperature Coefficient 


_ of Input Offset Voltage 
Large-Signal Voltage Gain 


Output Voltage Swing 


-55°C ST, <+125°C: 


Ry <10 ke 
R, = 50 2 
Rg <10 ke 


V,=+#15V, Ry >2 ke, 


V =+il10V 
out 


V,= 415 V, R, >10k2 
= 415 V, R, >2k0 


Input Voltage Range 


Common Mode Rejection Ratio 


Supply Voltage Rejection Ratio 


Input Offset Current 


Input Bias Current 


Input Resistance 


OPEN-LOOP VOLTAGE GAIN 


Vo=tl15V 
<10 kQ 
<10 kQ 
= +125°C 
= -55°C 
= -55°C 


T 
T 
T 


Se oh ot 


150 


25,000 
+12 
+10 

+ 8.0 
70 


40 


1.0 5.0 


50 200 
200 500 
400 
150 

80 165 
0.3 1.0 

10 30 

6.0 
3.0 © 
6.0 
45,000 70,000 
+14 
+13 
+ 10 

90 

25 150 

20 200 
100 500 
0.5 1.5 
100 


GUARANTEED ELECTRICAL CHARACTERISTICS 


VOLTAGE GAIN 


mews 
Pree at 
Aen Anan 
a se 
Pelee Seas 
TH i i 
ned rie 
.oee i Dl 
CLO Baa 
CCE tae 
Coe TT Oo 
9 10 ll 12 13 14 15 


SUPPLY VOLTAGE - +V 
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PEAK-TO-PEAK OUTPUT SWING - V 


Seen 
10 ll 12 


OUTPUT VOLTAGE SWING 


eee ee 
ZESEh hee 


- SUPPLY VOLTAGE - iV 


LS 


% 


V 


OUTPUT VOLTAGE - 


MQ 


INPUT RESISTANCE - 


PEAK-TO-PEAK OUTPUT SWING - V 


ied 
eel eae ee 
pet TT 


15 
-1.0-0.8 -0.6 -0.4 -0:2 0 


GUARANTEED ELECTRICAL CHARACTERISTICS (CONT’D) 


INPUT COMMON MODE 
VOLTAGE RANGE 


V 
So 


COMMON MODE VOLTAGE RANGE - + 


— 


SUPPLY VOLTAGE - + 


VOLTAGE TRANSFER 
CHARACTERISTIC 


oe 


.0.2 0.4 0.6 0.8 1.0 


UNPUT VOLTAGE - mV 


INPUT RESISTANCE 
AS A FUNCTION OF 
~ AMBIENT TEMPERATURE 


TEMPERATURE - °C 


OUTPUT. VOLTAGE 
SWING AS A FUNCTION OF 
LOAD RESISTANCE 


=e 
vale 
cae 
sccltal 
Ea 
ae 
ae 
Bee 
sila 


LOAD RESISTANCE 7 


Loscstastuse] {TT | 
ees eee 


POWER CONSUMPTION - 
a 
a ae 


POWER 


CONSUMPTION 


ry 


SUPPLY canis - tV 


TYPICAL PERFORMANCE CURVES 


POWER: CONSUMPTION - mW 


So 
an 


ane ee 
Ley 


Oo 
¢ 
> 


INPUT BIAS CURRENT. - 


oS 
nm 


aces Ae 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


POWER CONSUMPTION 
AS A FUNCTION OF | 
AMBIENT TEMPERATURE 


Ss S 
RAE Ne Meat yele Mead 
s_ {tt} ttt it | 
eee n ie 
eas ie delet) 


Sees eee 
Eee eal erie) 


ies 


See ae eee 


hie Oe HAG 


nA 


INPUT BIAS CURRENT - 


a es CC a | 


TRANSIENT RESPONSE TEST CIRCUIT 
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RELATIVE OUTPUT 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


ae pote 


ne =f OG 


INPUT BIAS CURRENT | 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


=25°C | 


>" 


ae eis 
ae eis 
Seah aes 
leet ee eae 
pele a 
ime a eee 
Paes ee eee 
Fae ae a a 
2s ee ee ee 
> ee a 


12- 13 14 
SUPPLY VOLTAGE - +V 


Oo 
— 
Oo 


5 


TRANSIENT RESPONSE 


TIME - ws 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE - That voltage which must be applied between the input terminals to obtain zero output voltage. The 


input offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads. 
INPUT OFFSET CURRENT - The difference in the currents into the two input terminals with the output at zero volts. 
INPUT RESISTANCE - The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT - The average of the two input currents.. 


INPUT VOLTAGE RANGE -A range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease 


| functioning properly. 


INPUT COMMON MODE REJECTION RATIO - The ratio of the input voitage range to the maximum change in input offset voltage 


over this range. 


LARGE-SIGNAL VOLTAGE GAIN - The ratio of the maximum oyrput voltage swing with loadto the change in input voltage required to 


drive the output from zero to this voltage. 
OUTPUT VOLTAGE SWING - The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE - The resistance seen looking into the output terminal with the output at null. This parameter is defined 


only under small signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift andthermal feedback. 
POWER CONSUMPTION - The DC power required to operate the amplifier with the output at zero and with no load current. 


SUPPLY VOLTAGE REJECTION RATIO - The ratio of the change in input offset voltage tothe change in supply voltage producing it. 


TRANSIENT RESPONSE - The closed-loop step function response of the amplifier under small-signal conditions. 


TYPICAL PERFORMANCE CURVES 


OUTPUT VOLTAGE 
OPEN-LOOP FREQUENCY FREQUENCY SWING AS A FUNCTION OF 


RESPONSE FOR VARIOUS RESPONSE FOR VARIOUS FREQUENCY FOR VARIOUS 
VALUES OF COMPENSATION CLOSED-LOOP GAINS COMPENSATION NETWORKS 
” SET L - ] . Aaa 
o CENTAMS eT ‘ Recureeoe: Hise _eRICchoht’ 
cali TICE A 
: gla CWO 
2 : PNA : 
: NE 
Sm : TNE : 
crNE} 
TTT To Ns a 
alll al SU EEL | UL LAN 
Lk 10k “100k . IM a) 10k 100k 1M 10M 


FREQUENCY - Hz FREQUENCY - Hz FREQUENCY - 


FREQUENCY 
COMPENSATION 


CIRCUIT : 
*Use Ro = 50 2 when the 


amplifier is operated with - 
capacitive loading. 


SE ail CON Seto 
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HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © 


2 mV MAXIMUM OFFSET VOLTAGE 


® 
© 50 nA MAXIMUM OFFSET CURRENT ) PHYSICAL DIMENSIONS 
e GUARANTEED DRIFT CHARACTERISTICS | | : SEDEC AD OG) Sutin 
| , Eee | | eee 
.335 


GENERAL DESCRIPTION — The uA709A is a high-gain operational amplifier constructed on a single silicon 
chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, large input 
common mode range, high output swing under load, and low power consumption. The device displays ex- 
ceptional temperature stability and will operate over a 14-36 V range of total supply voltage with little de- 
gradation of performance. The amplifier is intended for use in DC servo systems, high impedance analog 
computers, low-level instrumentation applications, and for the generation of special linear and nonlinear 
transfer functions. Although it features improved performance, the ideas is a direct plug-in replacement for 
the “A709 operational amplifier. 


ABSOLUTE MAXIMUM RATINGS 


‘Total Supply Voltage . | | | 36 V 

Internal Power Dissipation (Note 1) . | | 300 mW 

Differential input Voltage . * +5.0V 

Input Voltage | | +10V 

Output Short- Circuit Duration (T, = neo 8) | | | 5 sec 

Storage Temperature Range ! —65°C to +150°C | 

Operating Temperature Range —_ | —55°Cto +125°C . ee Admensonsiminches 

Lead Temperature (Soldering, 60 sec) | 300°C Pachape MPleMUls:l22igtamns 

a | t ORDER PART NO. U5B7709311 

NOTES: 


(1) Rating apices for case Tempelatutce to tee derate IGEN at 5.6 nue for ambient romnpetatutes above +95°C. 


SCHEMATIC DIAGRAM PU EREOUENEY = = _ CONNECTION DIAGRAM 
_ COMPENSATION ? 
| —oyt 
t——O OUTPUT 


¥ { ouTPUT 
FREQUENCY 


NON-INVERTING 3) (5) / COMPENSATION 
INPUT — just 


NOTE. Pin 4 connected to case 
OUTPUT 
O FREQUENCY 
COMPENSATION 


_ INVERTING 
INPUT 


NON-INVERTING ,, 


INPUT 
(Top View) 
on a 
t This device is also available in the Flat Package. Order Part Number U3A7709311. | *Planar is a patented Fairchild process. 
FAI Fe Sue ei L.. CJ 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A709A__ 


_ ELECTRICAL CHARACTERISTICS (T, 


PARAMETER (see definitions) 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Output Resistance 
Supply Current 
Power Consumption 
Transient Response 


Risetime 
Overshoot 


= +25°C, +9V < V, < £15 V unless otherwise specified) 


~ CONDITIONS 


The following specifications apply for —55°C < T, < +125°C: 


Input Offset Voltage 
Average Temperature Coefficient 
of Input Offset Voltage 


Input Offset Current 


Average Temperature Coefficient 
of Input Offset Current 

Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 

Supply Voltage Rejection Ratio 

Large-Signal Voltage Gain 

Output Voltage Swing 


Supply Current 


Power Consumption 


VOLTAGE GAIN 


-LOOP VOLTAGE GAIN 


OPEN 


9 +10 UW py 14 
SUPPLY VOLTAGE - +V 


Ry < 10 ka 
350 
Vo = +15V 
Vo = #15V 
Vo = +15V,V,, = 20 mV,R, = 2k0,C, = 5 oF, 
R, = 1.5k2,C, = 200 pF, R, = 502 
C, < 100 pF 
R, < 10k 
R, = 500,T, = +25°C toT, = +125°C 
R, = 500,T, = +25°C toT, = —55°C 
R, = 10k, T, = +25°C toT, = +125°C 
R, = 10k2,T, = +25°C toT, = —55°C 
T, = +125°C 
T, = —55°C 
T, = +25°C toT, = +125°C 
T, = +25°C toT, = —55°C 
T, = —55°C 
T, = —55°C 85 
Vo= t15V | +8.0 
Ro < 10 k®2 80 
R, < 10ka 
Vo= +£15V,R, > 2k0,V,,,= +15V 25,000 
Vo = +15V,R, > 10k +12 
Vo = +15V,R, > 2kQ © | | +10 
T, = +125°C, Vo = +15V 


= —55°C, Vy = +15V 
= +125°C, Vo = +15V 


; 
Th 
T, = —55°C, V5 = £15V 


GUARANTEED ELECTRICAL CHARACTERISTICS 


INPUT COMMON MODE 


VOLTAGE RANGE 
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_ PEAK-TO-PEAK OUTPUT SWING 
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SUPPLY VOLTAGE - “V 


0.6 20 | mV 
10. 50 nA 
100 200 nA 
700 © | ka 
150 2 
25 3.6 mA 
75 108 mW 
LD: 3 TS 
30 — % 
3.0 mV 
1.8 10 uN/°C 
1.8 10 uN/°C 
2.0 15 uN/°C 
4.8 25 uV/°C 
3.5 50 nA 
~ 40 250 nA 
0.08 0.5 nA/°C 
0.45 2.8 nA/°C 
300 600 nA 
170 ko 
V 
110 dB 
40 100 UVIV 
70,000 
+14 V 
+13 3 V 
2.1 3.0 mA 
2.7 4.5 mA 
63 90 mW 
81 135 mW 
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CHARACTERISTIC 


wh] || QS 
nia a 


OUTPUT VOLTAGE - V 


INPUT VOLTAGE - mV 


INPUT BIAS CURRENT AS A 
FUNCTION OF 
AMBIENT TEMPERATURE 


INPUT BIAS CURRENT-nA 


-60 = -20 20. + 60. 100 140 
TEMPERATURE -°C 


COMMON MODE REJECTION 
RATIO AS A FUNCTION OF 
AMBIENT TEMPERATURE 


s eed ol ae Heed 
SP. ee 
5 Pacer S| 
zt |-} | | | i] 
z ; 
ro) 
= 
(S) 
Be et ea eh se ac 
PRS SReeeS 
fe ag 
oh eed 
(=) 
S ae 
S 2 eee 
Oo 
= e 
= ty 
(=) 
Z Rete de eel i hed 
102 i 

-60 . -20 20 60 100 140 


TEMPERATURE - °C 


TRANSIENT RESPONSE 


_ RELATIVE OUTPUT 


TIME - ps 


-1 
-1.0-0.8 -0.6-0.4 -0.2 0 .0.2 0.4 0.6 0.8 1.0 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN AS A FUNCTION 
OF AMBIENT TEMPERATURE 
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OUTPUT VOLTAGE SWING AS A 
FUNCTION OF LOAD RESISTANCE 
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- FAIRCHILD LINEAR INTEGRATED CIRCUITS uA709A | 


DEFINITION OF TERMS 

INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero output voltage. The input offset voltage 
may also be defined for the case where two equal resistances are inserted in series with the input leads. 

INPUT OFFSET.CURRENT — The difference in the currents into the two input terminals with the output at zero volts. | 

INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO —The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 

LARGE-SIGNAL VOLTAGE GAIN — The ratio of the maximum output voltage swing with load to the change in input voltage required to drive the 


output from zero to this voltage. 


OUTPUT VOLTAGE SWING — The peak output swing, referred to zero, that can be obtained without clipping. 


OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at null. This parameter is defined only under small 


signal conditions at frequencies above a few hundred cycles to eliminate the influence of drift and thermal feedback. 
POWER CONSUMPTION — The DC power required to operate the amplifier with the output at zero and with no load current. 
TRANSIENT RESPONSE — The closed-loop step-function response of the amplifier under small-signal conditions. 
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TYPICAL PERFORMANCE CURVES 


FREQUENCY RESPONSE 
FOR VARIOUS 
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TEMPERATURE - °C 


WA7O9B 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The »A709B is a high-gain operational amplifier constructed on a single silicon 

chip using the Fairchild Planar* epitaxial process. It features low offset, high input impedance, large input PHYSICAL DIMENSIONS 
common mode range, high output swing under. load and low power consumption. The device displays ex- (TYPICAL FLAT PACKAGE) 
ceptional temperature stability and will operate over a wide range of supply voltages with little degradation 
of performance. The amplifier is intended for use in DC servo systems, high impedance analog computers, 
in low-level instrumentation applications and for the generation of special linear and nonlinear transfer 
functions. For improved specifications, see “«A709A or “A709 data sheet. 


(TOP VIEW) 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage . +18 V_ 

Internal Power Dissipation (Note 1) 250 mW | 
Differential Input Voltage +5.0V we! [aco | me “Law |! 
Input Voltage | eee +10 Vy TYP. MIN + 003 MIN 

Output Short-Circuit Duration (T, = 25°C) ; | 5 sec Note: All dimensions in inches 

Storage Temperature Range : —65°C to +150°C | ORDER PART NO. 

Operating Temperature Range 7 —55°C to +125°C ee 

Lead Temperature (Soldering, 60 second time limit) 300°C 


CONNECTION DIAGRAM 


SCHEMATIC DIAGRAM INPUT FREQUENCY 


COMPENSATION 


(TOP VIEW) 


INVERTING INPUT Co 


NON-INVERTING 4 
INPUT 


Note: Pin 5 connected to case. 


‘ . OUTPUT 
INVERTING 
INPUT ; O FREQUENCY 


COMPENSATION - 
*Planar is a patented Fairchild process. 


NON-INVERTING o, 
INPUT 


NOTES: 
(1) Rating applies for case temperatures to +125°C; derate linearly at 2.5 mW/°C for ambient temperatures above +60°C. 
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ELECTRICAL CHARACTERISTICS (Vo = 
PARAMETER 


Input Offset Voltage 
input Offset Current 
Input Bias Current 

Input Resistance 

Output Resistance 
Large-Signal Voltage Gain 
Output Voltage Swing 


Input Voltage Range 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Power Consumption 
Transient Response 

Risetime 


Overshoot 


FAIRCHILD LINEAR INTEGRATED CIRCUITS A709B 


= +15V,T, = 


25°C unless otherwise specified) 


CONDITIONS 


Rs < 10k®, +9V< Vo < +15V_ 


k2, V 


» Vout = 


+10V 


V,, = 20 mV, R, = 2k®, 
C, = 5000 pF, R, = 1.5k2, 
= 200 pF, R, = 502 


The following specifications apply for 0°C < T, < +70°C: 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Large-Signal Voltage Gain 
Input Resistance 


The following specifications apply for 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Large-Signal Voltage Gain 


C, < 100 pF 
Re < 10k®, t9V<V, < +15V 
R, > 2k2,V., = +10V 

—55°C <T, < +125°C: 
Re < 10k2, +9V<V, < +15V 
R, > 2k2,V., = +10V 


MIN. TYP. MAX. 
2.0 7.5 
100 500 
0.3 1.5 . 
50 250 
150 
15,000 45,000 
+12 +14 
+10 +13 
+8.0 +10 
65 90 
25 200 
80 200 
0.3 
10 
10 
750 
2.0 
12,000 
35 
12.5 
1.2 
3.0 
10,000 


GUARANTEED ELECTRICAL CHARACTERISTICS 


VOLTAGE GAIN 
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VOLTAGE TRANSFER 
CHARACTERISTIC 
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OUTPUT VOLTAGE SWING 
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TYPICAL PERFORMANCE CURVES 


FREQUENCY 
COMPENSATION 
CIRCUIT 


Co *Use Ro 
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= 50 Q when the 
Ry amplifier is operated with 
! capacitive loading. 


CLOSED-LOOP VOLTAGE GAIN - 4B 


INPUT COMMON MODE 
VOLTAGE RANGE 
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FREQUENCY 
RESPONSE FOR VARIOUS 
CLOSED-LOOP GAINS 
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uA7O09C 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


R : ; Se acs | : a 
GENERAL DESCRIPTION The pAT09C is a high-gain operational amplifier constructed on a PHYSICAL DIMENSIONS 


single silicon chip using the Fairchild Planar epitaxial process. It features low offset, high in acoraares with 
JEDE -99) outline 


input impedance, large input common mode range, high output swing under load andlow power a0 


.335 
consumption. The device displays exceptional temperature stability and will operate over a 


wide range of supply voltages with little degradation of performance. The amplifier is in- }+——~335 


tended for use in DC servo systems, high impedance analog computers, in low-level instru- ete 


mentation applications andfor the generation of special linear and nonlinear transfer functions. seating + 
For full temperature range operation (-55°C to +125°C) see wA709 or pATO9A data sheet. 
ABSOLUTE MAXIMUM RATINGS 


Supply Voltage +18 V 

Internal Power Dissipation (Note 1) | 250 mW 

Differential Input Voltage . +5.0 V 

Input Voltage . +10V 

Output Short-Circuit Duration (T = 25°C) 5 sec 

Storage Temperature Range | -65°C to +150°C cee Cn ane Ser Oe 
Operating Temperature Range 0°C to +70°C lenge args Rove 
Lead Temperature (Soldering, 60 sec) 300°C ORDER PART NO. 


U5B770939X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM PHYSICAL DIMENSIONS 


INPUT FREQUENCY is 


COMPENSATION 


INPUT FREQUENCY 
COMPENSATION 
© 


INVERTING 


INPUT 
OUTPUT 
FREQUENCY 
ae COMPENSATION 


NOTE. Pin 4 connected to case 


(Top View) 


INVERTING 
INPUT OUTPUT 
O O FREQUENCY 


COMPENSATION 
NON-INVERTING 
INPUT 


INVERTING 
INPUT 
NON-INVERTING All dimensions in inches 
INPUT “75 L Leads are intended for insertion in hole rows, .300 centers 
ORDER PART NO. 
U6E7709393 


NOTE 1: Rating applies for ambient temperatures to +70°C., 


FAATERG FIL 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A709C 


ELECTRICAL CHARACTERISTICS (Ve = 


+15V, Ty = 25°C unless otherwise specified) 


Parameter 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Resistance 

Output Resistance 
Large-Signal Voltage Gain 
Output Voltage Swing 


Input Voltage Range 
Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 


Power Consumption 
Transient Response 


Risetime 


Overshoot 


Conditions 


The following specifications apply for 0°C < T A <+70°C 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 
Large-Signal Voltage Gain 


Input Resistance 


R, <10kQ,+9V SVgS215V 2.0 7.5 
100 500 
0.3 1.5 
50 250 
150 
Re > 2kQ, Vout = +10V 15, 000 45, 000 
Re > 10k +12 +14 
Ry > 2kQ +10 +13 
+8.0 +10 
Rq < 10 k2 65 90 
Rg < 10k2 25 200 
80 200 
Vin = 20 mV, R = 2kQ, 
C, = 5000 pF, R, = 1.5 kQ, 0.3 
Co = 200 pF, Ro = 50 Q 
C,, <100 pF 10 
Rg < 10k2,+9V <2 15V 10 
750 
2.0 
Re > 2kQ,Vout = +10V 12, 000 
35 


GUARANTEED ELECTRICAL CHARACTERISTICS 


VOLTAGE GAIN 


OPEN-LOOP VOLTAGE GAIN 


SUPPLY VOLTAGE - +V 


VOLTAGE TRANSFER 
CHARACTERISTIC 
vsrebv | | | LP 
aa ne ee ae 
Cee oe Meee 
SEH 


OUTPUT VOLTAGE-V 


-15 
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OUTPUT VOLTAGE SWING 
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i 
es 
ae 
Leslee 
za Fe Ca 
CCECEer 


SUPPLY ae - £V 


cs 
SERRA EL SE 
SREREaRAENES 


TYPICAL PERFORMANCE CURVES 


FREQUENCY 
COMPENSATION 
CIRCUIT 


CLOSED-LOOP VOLTAGE GAIN - dB 


*Use Ro = 50 2 when the 
amplifier is operated with 
Capacitive loading. 
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INPUT COMMON MODE 
VOLTAGE RANGE 


SUPPLY VOLTAGE - +V 


FREQUENCY 
RESPONSE FOR VARIOUS 
CLOSED-LOOP GAINS 


C * 10 pF, Ry +0, Cp 3 oF 


Cy + 100 pF, Ry * 1.5 k2, Cy = 3 oF 


Sepa 


C, = 500 pF, Ry = 1.5k2, Cy * 20 pF 


PUTT UT IEN us 


Cy 5000 pF, Ry = 1.5 2, Co = 200 pF 


HHI 


1k 10k ae k “10 M 
FREQUENCY - 


A710 
HIGH-SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


IMPROVED SPECIFICATIONS 
2 mV MAXIMUM OFFSET VOLTAGE Cee ee 


JEDEC(TO-99) outline 


e@ 3 uA MAXIMUM OFFSET CURRENT 

e 1250 MINIMUM VOLTAGE GAIN 

@ 10 .V/°C MAXIMUM OFFSET VOLTAGE DRIFT 

GENERAL DESCRIPTION — The uA/10 is a differential voltage comparator intended for applications requir- MAK 

ing high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild Planar* Pane 

epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height discriminator, a volt- 

age comparator in high-speed A-D converters, a memory sense amplifier or a high-noise immunity line receiver. The | ads | | 


output of the comparator is compatible with all integrated logic forms. 016 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage : +14.0V 
Negative Supply Voltage —7.0V 
Peak Output Current 10 mA 
Differential Input Voltage 7 0.0V 
Input Voltage +7.0V 
Internal Power Dissipation 
T0-99 [Note 1] 300 mW aia ele ee aaa al 
Flat Package [Note 2] 200 mW Ret eenisl ears 
Operating Temperature Range —55°C to +125°C 
Storage Temperature Range —65°C to + 150°C SSBEROART AO 
Lead Temperature (Soldering, 60 sec.) 300°C ueRITIOaIx 


TO-99 CONNECTION DIAGRAM | SCHEMATIC DIAGRAM 


(TOP VIEW) 
V+ 


R4 
| 2.8kQ 
NON INVERTING () 
INPUT ae oe 
| Q6 
INVERTING 
INPUT e J N.C. , 
@ 
v- . 2 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


Dea has irae ahaa 
+ 


050 


Note: Pin 4 connected to case. 


FLAT PACKAGE CONNECTION DIAGRAM Noe ETN 
(TOP VIEW) ; 


GROUND 


4 
Ei 


NON INVERTING 
INPUT 


INVERTING 
INPUT 


ORDER PART NO. 
U3H771031X 


Notes on page 2 * Planar is a patented Fairchild process. 
pian “ 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS 


ELECTRICAL CHARACTERISTICS (T, = +25°C, V* = 12.0V,V- = —6.0V unless otherwise specified) 
PARAMETER CONDITIONS 
(see definitions) (Note 4) MIN. 
Input Offset Voltage Rs < 2000 
Input Offset Current 
Input Bias Current 
Voltage Gain 1250 
Output Resistance 
Output Sink Current AVin > 5 mV, Vour = 0 2.0 
Response Time [Note 3] | 
The following specifications apply for —55°C <Ta < + 125°C: 
Input Offset Voltage Rs < 2002 
Average Temperature Coefficient of Input Rs = 509, Ta = 25°C toTs = +125°C 
Offset Voltage | Ro = 500. Th = 25°C to Tx = 95°C 
Input Offset Current Ta = +125°C 
Ta = —55°C 
Average Temperature Coefficient of Input Ta = 25°C toTa = +125°C 
Offset Current Ta = 25°C to Ta = —55°C 
Input Bias Current Ta = —55°C 
Input Voltage Range V- = —7.0V +5.0 
Common Mode Rejection Ratio Rs < 2002 80 
Differential Input Voltage Range +5.0 
Voltage Gain 1000 
Positive Output Level AVin > SmV,0 < lout < 5.0 mA 25 
Negative Output Level AVin > SmV —1.0 
Output Sink Current Ta = +125°C, AVin > 5 mV, Vour = 0 0.5 
Ta = —55°C, AV, > SmV, Vour = 0 1.0 


Positive Supply Current 
Negative Supply Current 
Power Consumption 


NOTES: 


(1) Rating applies for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above +-105°C. 
(2) Derate linearly at 4.4 mW/°C for case temperatures above +115°C; derate linearly at 3.3 mW/°C for ambient temperatures above +100°C. 


Vout < 0 


(3) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 


(4) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.8V at —55°C, 1.4V at 425°C and 1.0V at 4125°C. 
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TYP: 


0.6 
0.75 
iS 
1700 
200 
25 
40 


3.5 
21 


0.25 
1.8 


5.0 
15 


2] 


100 


3.2 
= 0,5 
La 
2.3 
3.2 
4.6 
90 


MAX. 


2.0 
3.0 
20 


3.0 


10 
10 


3.0 
7.0 


25 
79 


45 


150 


UNITS 


INPUT BIAS CURRENT - uA OUTPUT VOLTAGE - V 


POWER CONSUMPTION - mW 


OUTPUT VOLTAGE - V 


INPUT VOLTAGE ~ mV 


FAIRCHILD LINEAR INTEGRATED CIRCUITS uA710 


VOLTAGE TRANSFER 
CHARACTERISTIC 


5 ae as a, 1.0 3.0 5.0 


INPUT VOLTAGE - mV 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT ee 


TEMPERATURE - a © 


RESPONSE TIME FOR 
VARIOUS INPUT CVERDRIVES 


4.0 | 
- Eee 
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TYPICAL PERFORMANCE CURVES 


INPUT OFFSET CURRENT - pA VOLTAGE GAIN 


OUTPUT SINK CURRENT - mA 


OUTPUT VOLTAGE - V 


INPUT VOLTAGE - mV 


VOLTAGE GAIN | 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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OUTPUT SINK CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE - °C 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 
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VOLTAGE GAIN 


COMMON MODE REJECTION RATIO - dB 


COMMON MODE INPUT 
VOLTAGE - V OUTPUT LEVEL - V 


OUTPUT 
VOLTAGE - V 


7 | i 


VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 


POSITIVE SUPPLY VOLTAGE - V 


COMMON MODE REJECTION RATIO 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


Aaa. °C 


OUTPUT VOLTAGE LEVELS 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ,.A710 


DEFINITIONS | 


LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state. 


INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input aliset voltage may also be 
defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents tnto the two input cecmninals with the output at the nae threshold voltage. 

INPUT BIAS CURRENT — The average of the two input currents. | 

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications. 

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured. 


VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the 
vicinity of the logic threshold voltage. 


RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in- 
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from 
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive. 


POSITIVE OUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a minimum specified amount. 
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum specified amount. 
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator. 

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 


POWER CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal Nel: , but is specified as a maximum for 
the entire range of input- “signal conditions. 
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wA71 


HIGH-SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


5 mV MAXIMUM OFFSET VOLTAGE 

5 uA MAXIMUM OFFSET CURRENT 

1000 MINIMUM VOLTAGE GAIN — 

20 uV/°C MAXIMUM OFFSET VOLTAGE DRIFT 


GENERAL DESCRIPTION — The “A710B is a differential voltage comparator intended for applications re- 
quiring high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild 


Planar* epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height dis- - 


criminator, a voltage comparator in high-speed A-D converters, a memory sense amplifier or a high-noise 
immunity line receiver. The output of the comparator is compatible with all integrated logic forms. © 


For improved specifications, see uA710 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage +14.0V 
Negative Supply Voltage | —7.0V 
Peak Output Current ‘10 mA 
Differential Input Voltage +5.0V 
input Voltage . +&7.0V 
Internal Power Dissipation (Note 1) 200 mW 
Operating Temperature Range —55°C to +125°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 sec.) | 300°C 


SCHEMATIC DIAGRAM 


Notes on page 2 
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PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


ferdees aa | 
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ORDER PART NO. 
“U3H7710313 


NON 
INVERTING 
INPUT ~ 


INVERTING 
INPUT ~ 


(TOP VIEW) 


*Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (T, = 25°C, V" = 12.0V, V- = —6.0V unless otherwise specified) 


Input Offset Voltage 


CONDITIONS 
(Note 3) 


PARAMETER 
(see definitions) 


th 


R, < 2002 


input Offset Current 

Input Bias Current 

Voltage Gain | 1000 
Output Resistance 


Output Sink Current 
Response Time (Note 2) 


AV,, > 5 mV, V.,, = 0 1.6 


The following specifications apply for 0°C < T, < +70°C: 


input Offset Voltage R, < 2002 

Average Temperature Coefficient of Input R, = 502, T, = O°CtoT, = +70°C 
Offset Voltage 

Input Offset Current 


Average Temperature Coefficient of Input 
Offset Current 


T, = 25°C toT, = +70°C 
T, = 25°C toT, = 0°C 


Input Bias Current T, = 0°C 
Voltage Gain 800 
Output Sink Current AV,, = SmV, Vo, = 0 0.5 


The following specifications apply for —55°C < T, < +125°C: 


Input Offset Voltage R, < 2002 
Input Offset Current T, = +125°C 

Ta = —55°C 
Input Bias Current Ty = —99°C 
Input Voltage Range V- = —7.0V +5.0 
Common Mode Rejection Ratio R, < 2002 70 
Differential Input Voltage Range | +5.0 
Voltage Gain 500 
Positive Output Level AV,, 2 9mV,0 <1, < 5.0 mA 2.5 
Negative Output Level AV,, > 5mV —1.0 
Positive Supply Current Vout <= 0 
Negative Supply Current 
Power Consumption 

NOTES: 
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(1) Derate linearly at 4.4 mW/°C for case temperatures above +115°C: derate linearly at 3.3 mwW/°C for ambient tei. yatures above -- 100°C. 
(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 


(3) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.8V at —55°C, 1.5V at 0° 


and 1.0V at +125°C. 
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TYPICAL PERFORMANCE CURVES 
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VOLTAGE GAIN 


COMMON MODE REJECTION RATIO - dB 


OUTPUT LEVEL - V 


COMMON MODE INPUT 
VOLTAGE - V 


OUTPUT 
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VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGES 
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| FAIRCHILD LINEAR INTEGRATED CIRCUITS »A710B 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state. 


INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be 
defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the logic threshold voltage. 

INPUT BIAS CURRENT — The average of the two input currents. 

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within specifications. 

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured. 


VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the 
vicinity of the logic threshold voltage. 


RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in- 
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that required to bring the output from 
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive. 


POSITIVE OUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a minimum specified amount. 
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a minimum specified amount. 
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator. 

PEAK OUTPUT CURRENT — The fiaeiniuint current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 


POWER CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal level, but is specified as a maximum for 
the entire range of input-signal conditions. 
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IMPROVED SPECIFICATIONS 

SmV MAXIMUM OFFSET VOLTAGE 
5A MAXIMUM OFFSET CURRENT 
1000 MINIMUM VOLTAGE GAIN 


20uV/°C MAXIMUM OFFSET VOLTAGE DRIFT 


wA710C 


HIGH-SPEED DIFFERENTIAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The ,A710C is a differential voltage comparator intended for applications requir- 
ing high accuracy and fast response times. It is constructed on a single silicon chip using the Fairchild Planar* 
epitaxial process. The device is useful as a variable threshold Schmidt trigger, a pulse height discriminator, a volt- 
age comparator in high-speed A-D converters, a memory sense amplifier or a high-noise immunity line receiver. The 


output of the comparator is compatible with all integrated logic forms. 


For full temperature range operation (—55°C to +125°C) see «A710 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Positive Supply Voltage 

Negative Supply Voltage 

Peak Output Current 

Differential Input Voltage 

Input Voltage 

Internal Power Dissipation {Note 1] 
T0-99 
Flat Package 

Operating Temperature Range 

Storage Temperature Range 

Lead Temperature (Soldering, 60 sec.) 


TO-99 CONNECTION DIAGRAM 
7 (TOP VIEW) 


V+ 


NON INVERTING () 
INPUT 


INVERTING Y 
INPUT 


y- 
Note: Pin 4 connected to case. 


FLAT PACKAGE CONNECTION DIAGRAM 


(TOP VIEW) 


NON INVERTING 
INPUT 


INVERTING 
INPUT 


Notes on page 2 
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+14.0V 
—7.0V 
10 mA 
+5.0V 
+7.0V 


300 mW 

200 mW 

0°C to + 70°C 
—65°C to + 150°C 
300°C 


SCHEMATIC DIAGRAM 


FAIRCHILD 


§ 


PHYSICAL DIMENSIONS 


in accordance with 
JEDEC(TO-99) outline 


.370 ; 
335 


335 

305 
.040 
MAX. 


Seating — an 
Plane i 


NOTES: Dimensions as per latest J-10 committee 
; All dimensions in inches 
Leads are gold-plated Kovar 
Package weight !s 1.22 grams 


ORDER PART NO.U5B771039X 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 
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* Planar is a patented Fairchild process. 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A710C 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12.0V, VV = —6.0V unless otherwise specified) 
PARAMETER CONDITIONS: 

{see definitions) (Note 3) MIN. TYP: MAX. UNITS 
Input Offset Voltage Rs < 200 1.6 5.0 mV 
Input Offset Current 1.8 5.0 uA 
Input Bias Current 16 25 uA 
Voltage Gain 1000 1500 
Output Resistance | 200 Q 
Output Sink Current AVi, > SmV, Vout = 0 1.6 2.5 mA 
Response Time [Note 2] 40 | ns 


The following specifications apply for 0°C < Ta < +70°C: 


Input Offset Voltage Rs < 2000 6.5 mV 
Average Temperature Coefficient of Input Rs = 500, Ta = 0°C toT, = +/0°C 5.0 20 uV/°C 
Offset Voltage 
Input Offset Current : 7.3 uA 
Average Temperature Coefficient of Input Ta = 25°C to Ta = +/0°C 15 50 nA/°C 
Offset Current Ta = 25°C to Ta = 0°C 24 100 nA/°C 
Input Bias Current TA=O0°C 25 40 uA 
Input Voltage Range Vo = —7,0V +5.0 | V 
Common Mode Rejection Ratio Rs < 2002 70 98 dB 
Differential Input Voltage Range +5.0 | V 
Voltage Gain 800 
Positive Output Level AVin > SmV,0 < lout < 5.0 mA 2.5 3:2 4.0 V 
Negative Output Level AVi, > OmV —1.0 —0.5 0 V 
Output Sink Current AVin > S mV, Vout = 0 0.5 mA 
Positive Supply Current | Vour < 0 5.2 9.0 mA 
Negative Supply Current : A6 7.0 mA 
Power Consumption 90 150 mW 
NOTES: 


(1) Ratings apply for ambient temperatures to +70°C. . 
(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 
(3) The input offset voltage and input offset current (see definitions) are specified for a logic threshold voltage of 1.5V at 0°C, 1.4V at +25°C and 1.2V at +70°C. 
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OUTPUT VOLTAGE - V 


INPUT BLAS CURRENT - pA 


POWER CONSUMPTION - mW 


OUTPUT VOLTAGE - V 


INPUT VOLTAGE - mV 


FAIRCHILD LINEAR INTEGRATED CIRCUITS ,,A710C 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN VOLTAGE GAIN 
VOLTAGE TRANSFER AS A FUNCTION OF AS A FUNCTION OF 
CHARACTERISTIC AMBIENT TEMPERATURE SUPPLY VOLTAGES 
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DEFINITIONS 


LOGIC THRESHOLD VOLTAGE — The approximate voltage at the output of the comparator at which the loading logic circuitry changes its digital state. 


INPUT OFFSET VOLTAGE — The voltage between the input terminals when the output is at the logic threshold voltage. The input offset voltage may also be 
defined for the case where two equal resistances are inserted in series with the input leads. 


INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the output at the logic threshold voltage. 

INPUT BIAS CURRENT — The average of the two input currents, 

INPUT VOLTAGE RANGE — The range of voltage on the input terminals for which the comparator will operate within necneaians. 

INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this t range. 
DIFFERENTIAL INPUT VOLTAGE RANGE — The range of voltage between the input terminals for which operation within specifications is assured. 


VOLTAGE GAIN — The ratio of the change in output voltage to the change in voltage between the input terminals producing it with the DC output level in the 
vicinity of the logic threshold voltage. 


RESPONSE TIME — The interval between the application of an input step function and the time when the output crosses the logic threshold voltage. The in- 
put step drives the comparator from some initial, saturated input voltage to an input level just barely in excess of that feud to bring the output from 
saturation to the logic threshold voltage. This excess is referred to as the voltage overdrive. 


POSITIVE OUTPUT LEVEL — The DC output voltage in the positive direction with the input voltage equal to or greater than a minimum specified amount. 
NEGATIVE OUTPUT LEVEL — The DC output voltage in the negative direction with the input voltage equal to or greater than a aint specified amount. 
OUTPUT SINK CURRENT — The maximum negative current than can be delivered by the comparator. 

PEAK OUTPUT CURRENT — The maximum current that may flow into the output load without causing damage to the comparator. 

OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the DC output level at the logic threshold voltage. 


POWER ‘CONSUMPTION — The DC power into the amplifier with no output load. The DC power will vary with signal level, but is specified as a maximum for 
the entire range of input-signal conditions. 
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wA711 
DUAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The yA711 is a dual, differential voltagecomparator intended 

primarily for core-memory sense amplifier applications. The device features high accuracy, PHYSICAL DIMENSIONS 

fast response times, large input voltage range, low power consumption and compatibility with (In accordance with JEDEC TO—100) 
37 

practically all integrated logic forms. When used as a sense amplifier, the threshold voltage 335 


can be adjusted over a wide range, almost independent of the integrated circuit characteristics. 
Independent strobing of each comparator channel is provided, and pulse stretching on the out- 
put is easily accomplished. Other applications of the dual comparator include a window dis- 
criminator in pulse height detectors and a double-ended limit detector for automatic Go/No-go 


test equipment. The »A711, which is similar to the A710 differential comparator, is con- 


om & 


structed on a 40-mil square silicon chip using the Fairchild Planar epitaxial process. 


ABSOLUTE MAXIMUM RATINGS aed cl 
Positive Supply Voltage +14.0 V 
Negative Supply Voltage -7.0 V 
Peak Output Current 50 mA 
Differential Input Voltage +5.0 V 
Input Voltage +7.0 V 
Strobe Voltage 0 to +6.0 V 029 
Internal Power Dissipation (Note 1) 300 mw ey Lar are gate var 
Operating Temperature Range -55°C to +125°C ORDER PART NO. 
Storage Temperature Range -65°C to +150°C U5F771131X 
Lead Temperature (Soldering, 60 sec.) 300°C 


SCHEMATIC DIAGRAM STROBE 1 ¢ O STROBE 2 TO-5 CONNECTION 


DIAGRAM 
(TOP VIEW) 


910 Q 


INVERTING INVERTING 
INVERTING bd INVERTING INPUT 4 INPUT 9 
INPUT 1 INPUT 2 


NON-INVERTI 
INPU 


NON-INVERTING NON-INVERTING Note: Pin 5 connected to case 
INPUT } INPUT 9 


Notes on page 2 * Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (T, = 25°C, V" = 12.0 V, V = -6.0 V unless otherwise specified) 


Parameter (see definitions) Conditions 


Input Offset Voltage | Vout = tld Vs Ry < 2009, V 
Vout = +1-4V, Ry < 200 2 
Input Offset Current M sai = +14V 
Input Bias Current 
Voltage Gain 
Response Time (Note 2) 
- Strobe Release Time 
Input Voltage Range V = -7.0V 
Differ ential Input Voltage Range | 
Output Resistance a 
Positive Output Level Vin > 10 mV 
Loaded Positive Output Level Vin 7 10 mV, Iy =5 mA 
Negative Output Level Vin 7 10 mV 
Strobed Output Level Vises cis <0.3 V 
Output Sink Current Vin 710 mV, Veit >0 
Strobe Current V strobe =100 mV 
Positive Supply Current Visat <0 


Negative Supply Current 


Power Consumption 


The following specifications apply for -55°C < T A <+125°C: 


Input Offset Voltage (Note 3) : Rg <2002, V 


R, <2002 


CM 


Input Offset Current (Note 3) 
Input Bias Current 


Temperature Coefficient of Input Offset 
Voltage 


Voltage Gain 


NOTES: 


0 


CM 


0 


Min. Typ. 
1.0 
1.0 
0.5 
25 
750 1500 
40 
12 
+5.0 
+5.0 
200 
4.5 
2.5 3.5 
-1.0 -0.5 
-1.0 
0.5 0.8 
1.2 
8.6 
3.9 
130 
0.0 
200 


(1) Rating applies'for case temperatures to +125°C; derate linearly at 5.6 mW/°C for ambient temperatures above 105°C. 
(2) The response time specified (see definitions) is for a 100-mV input step with 5-mV overdrive. 


(3) The input offset voltage (see definitions) is specified for a logic threshold voltage of 1.8V at -55°C, 1.4V at +25°C and 1.0V at +125°C. 
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Max. 


3.5 


9.0 
10.0 
75 
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200 
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6.0 

20 
150 


Units 


mV 


uVv/°C 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A711 


DEFINITIONS 


LOGIC THRESHOLD VOLTAGE - The approximate voltage at the output of the comparator at which the loading logic circuitry changes 
its digital state. | 


INPUT OFFSET VOLTAGE* - The voltage between the input terminals when the output is at the logic threshold voltage. The input 


offset voltage may also be defined for the case where two equal resistances are inserted in series with the input leads, 

INPUT OFFSET CURRENT* - The difference inthe currents into thetwoinputterminals withthe output atthe gee threshold voltage, 
INPUT BIAS CURRENT* - The average of the two input currents. - 

INPUT VOLTAGE RANGE* ; The range of voltage on the input terminals for which the comparator will operate within specifications. 


DIFFERENTIAL INPUT VOLTAGE RANGE* - The range of voltage between the input terminals for which operation within specifications 


is assured. 


VOLTAGE GAIN* - The ratio of the change in output voltage to the change in voltage between the peau terminals producing it with 
the DC output level in the vicinity of the logic threshold voltage. 


RESPONSE TIME* - The interval between the application of an input step function and the time when the output crosses the logic 
threshold voltage. The input step drives the comparator from some initial, saturated input voltage to an input level just barely in 
excess of that required to bring the output from saturation to the logic threshold voltage. This excess is referred to asthe voltage 


overdrive. 


STROBE RELEASE TIME* - The time required for the output to rise to the logic threshold voltage after the strobe terminal has 


been driven from the zero to the one logic level. Appropriate input conditions are assumed. 


POSITIVE OUTPUT LEVEL* - The DC output voltage in the positive direction with the input voltage equal to or greater than a 


minimum specified amount. 


NEGATIVE OUTPUT LEVEL* - The DC output voltage in the negative direction with the input voltage equal to or greater than a 


minimum specified amount. 

| OUTPUT SINK CURRENT - The maximum negative current that can be delivered by the comparator. 

PEAK OUTPUT CURRENT - The maximum current that may flow into the output load without causing damage to the comparator. 
OUTPUT RESISTANCE* - The resistance seen looking into the output terminal withthe DC output level at the logic threshold voltage. 


STROBED OUTPUT LEVEL* - The DC output voltage, independent of input voltage, withthe voltage on the strobe terminal equal to 


or less than a minimum specified amount. 
STROBE CURRENT - The maximum current drawn by the strobe terminal when it is at the zero logic level. 


| POWER CONSUMPTION - The DC power into the amplifier with no output load. The DC power will vary with signal level, but is 


specified as a maximum for the entire range of input-signal conditions. 


*These definitions apply for either side with the other disabled with the strobe. 
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wA711C 


DUAL COMPARATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION - The wAT1I1C is a dual, differential voltage comparator intended 
primarily for core-memory sense amplifier applications. The device features high accuracy, 
fast response times, large input voltage range, low power consumption and compatibility with 
practically all integrated logic forms. When used asa sense amplifier, the threshold voltage 
can be adjusted over a wide range, almost independent of the integrated circuit characteristics. 
Independent strobing of each comparator channel is provided, and pulse stretching on the out- 
put is easily accomplished. Other applications of the dual comparator include a window dis- 
criminator in pulse height detectors and a double-ended limit detector for automatic Go/ No-go 
test equipment. The uAT711C, which is similar tothe uA 710C differential comparator, is con- 


structed on a 40-mil square silicon chip using the Fairchild Planar epitaxial process. 


For full temperature range operation (-55°C to +125°C) see A711 data sheet. 
ABSOLUTE MAXIMUM RATINGS 


PHYSICAL DIMENSIONS 
In accordance with JEDEC (TO-100) outline 


.370 


10 cell Teer eee 
foe MINNA) ea 
y 


Positive Supply Voltage +14.0 V 

Negative Supply Voltage -7.0 V 

Peak Output Current 00 mA 

Differential Input Voltage +5.0 V 

Input Voltage 2T.0V eee 
Strobe Voltage 0 to +6.0 V ORD ER PART NO 
Internal Power Dissipation (Note 1) 300 mW U5F771139X 
Operating Temperature Range 0°C to +70°C 

Storage Temperature Range -65°C to +150°C 


Lead Temperature (Soldering, 10 sec) 300°C 


SCHEMATIC DIAGRAM 
STROBE 1 = STROBE 2 


Rs 
4.3kQ 


INVERTING INVERTING 
INPUT 4 INPUT 9 
O 


O 
NON-INVERTING NON-INVERTING 
INPUT j . é INPUT 2 


Notes on page 2 
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TO-100 CONNECTION 
DIAGRAM 
(TOP VIEW) 


INVERTING INVERTING 
INPUT 1 INPUT 9 


Note Pin 5 connected to case 


* Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (T A 


FAIRCHILD LINEAR INTEGRATED CIRCUITS wA711C 


Parameter 


Input Offset Voltage 


Input Offset Current 
Input Bias Current 
Voltage Gain 

Response Time (Note 2) 
Strobe Release Time 


Input Voltage Range 


Differential Input Voltage Range 


Output Resistance 

Positive Output Level 
Loaded Positive Output Level 
Negative Output Level 
Strobed Output Level 

Output Sink Current 

Strobe Current 

Positive Supply Current 
Negative Supply Current 


Power Consumption 


The following specifications apply for 0°C <T 


Input Offset Voltage (Note 3) 


Input Offset Current (Note 3) 


Input Bias Current 


Temperature Coefficient of Input Offset Voltage 


Voltage Gain 


NOTES: 
(1) Rating applies for ambient temperatures to +70°C. 


= 25°C, V' =12.0V, V = -6.0 V unless otherwise specified) 
Conditions Min. 
Vise =+1.4V, Rq < 200 Q, Vom = 
V =+14V, R, <2002 
out s- 
out +1.4 V 
700 
V =-7.0V +5.0 
+ 5.0 
Vin 7 10 mV, In =5 mA 2.9 
Naa - 10 mV -1.0 
Leen es <0.3 V -1.0 
View > 10 mV, Nut >0 0.5 
Matnoie = 100 mV 
Meat <0 
A <+70°C: 
Rg < 200 Q, Vom = 0 
R.. < 200 2 
S oe 
500 


(2) The response time specified is for a 100-mV input step with 5-mV overdrive. 


(3) The input offset voltage is specified for a logic threshold voltage of 1.5V at 0°C, 1.4V at +25°C and 1.2V at +70°C. 


OUTPUT VOLTAGE - V 


VOLTAGE TRANSFER 
CHARACTERISTIC 


Coe 
sauces’ 4Ee 
‘s Yi | 
| oy ae 
2.0 ed 

fa E 


INPUT VOLTAGE - mV 


TYPICAL ELECTRICAL CHARACTERISTICS 


RESPONSE TIME FOR 
VARIOUS INPUT OVERDRIVES 


5.0 
4.0 
3.0 
2.0 
1.0 


a SS —— ee ee ee ee 


Pt | | | ee 

Bees saneehseee= 

[| conv ZY Arson TT | | 
womv fof, | peony | | | | 

Elsa ces eeeee 

-1.0 CO Ea V+= +12V 
PCE ELT 00 
eC a ae te 

Ree Me MM tilec Meal cle Mle elo 

RELEASE ERA 

EaRaReR EER 

SERUSSEREREBER 


0 


- Vv 


OUTPUT VOLTAGE 


- mV 


INPUT VOLTAGE 
s 


OUTPUT VOLTAGE - V 


Typ. 


1.0 
1.0 
0.5 
25 
1500 
40 
12 


200 
4.5 
3.9 
-0.5 


0.8 
1,2 
8.6 
3.9 
130 


0.0 


Max 


9.0 
7.9 

15 
100 


9.0 


230 


6.0 
10 
29 

150 


Units 


mV 
mV 
LA 
LA 


pVv/°C 


OUTPUT PULSE STRETCHING 
WITH CAPACITIVE LOADING 


V+" +12V 


V- = -6.0V 


wWA716 


FIXED-GAIN, LOW DISTORTION AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The “A716 is a fixed-gain, medium power amplifier intended for use as a telephone 
system channel amplifier, headset amplifier or a general-purpose audio preamplifier. It provides medium 
output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed voltage gains 


of 10, 20, 100, and 200 are available by selecting external taps. 


ABSOLUTE MAXIMUM RATINGS 
Supply Voltage 
Internal Power Dissipation (Note 1) 
Input Voltage 
Peak Output Current (T, = 25°C) 
Storage Temperature Range 
Operating Temperature Range 
Lead Temperature (soldering, 60 seconds) 


SCHEMATIC DIAGRAM 


: | 
COMPENSATION = 


GAIN TAPS 


27V 

400 mW 

+5V 

100 mA 

—~ 65°C to + 150°C 
— 55°C to + 125°C 
300°C 


= @ 
OUTPUT 


PHYSICAL DIMENSIONS 
similar to 
JEDEC(TO-99) outline 


370 
.335 


.335 
.305 
.040 


MAX. 185 
165 


Seating 


Plane } 


[Df] 


NOTES: Dimensions as per latest J-10 committee 
Ali dimensions in inches 
Leads are gold-plated Kovar 


ORDER PART NO. U5K7716312 


CONNECTION DIAGRAM 


GAIN TAPS 


FREQUENCY 3 
COMPENSATION 
4 


GND 


(TOP VIEW) 


NOTE: Pin 4 internally connected to case. 


NOTE 1: Rating applies for case temperatures to +125°C; derate linearly at 8.4 mW/°C for ambient temperature above -+-110°C. 
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FAIRCHILD 
SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS ».A716 | 


ELECTRICAL CHARACTERISTICS ( — 55°C < T, < +125°C, V+ = 21 V unless otherwise specified) 


PARAMETER (see definitions) 


Quiescent Power Consumption 


Total Harmonic Distortion 


Input Noise Voltage 
Output Voltage Swing 


Input Resistance 
Output Resistance 


Voltage Gain 
10x 
20x 
100x 
200x 
Bandwidth 


Temperature saa of Voltage Gain 


10x 
20x 
100x 
200x 


VOLTAGE GAIN - 6B 


CONDITIONS 


T, = 25°C 
T, = 125°C 


f = 1 kHz, Ay = 10, P, = 50 mW, R, = 1502 


f = 1 kHz, Ay = 100, Py = 50 mW, R, = 1500 
R, = 6002, T, = 25°C, B, = 16 Hz to 150 kHz 


R, = 1502 
R, > 5k2 


See Table 1 
See Table 1 
See Table 1 
See Table 1 
T, = 25°C 


Trop = 25°C 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 
AS A FUNCTION OF FREQUENCY 
SUEY TTT vee TT 
Ht} CIC TT 


OC ee ee el ee 


Nianicee-Aah 0009, UO 
TETAS TTT 

ICCC HITE ENNI 
Cen ANTL 
Terao TUT TTA 
HH HEHE 
HHL 1H IN AL 
CTT TUTE TTT TORY 

: HIGOUIOMIIGRUIFQIIRRKIa@iit 
1! «=o )«©610? «=e ssa? ® 


FREQUENCY - Hz 
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0.5V /division 


TRANSIENT RESPONSE 


BERESERCe 
COCEEEPL LE 
fue 


Caen! 
SAGAR 


TOTAL POWER CONSUMPTION 
AND INTERNAL DEVICE DISSIPATION 
AS A FUNCTION OF OUTPUT POWER 


tT | 
~—headumaeslsamdameamntamanmmmme = a 


a INTERNAL DISSIPATION 


1.0 2.0 5.0 10 20 50 
OUTPUT POWER - mW 


300 


POWER - mW 


3 


VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE 


SRR RRRR ere 
Sees eae eeee 
Rea 


0.2 
0.4 
0.6 


18 20 22 24 
SUPPLY VOLTAGE - V 


VOLTAGE GAIN AS A 
FUNCTION OF AMBIENT TEMPERATURE 


po te Of cscs Woon 
es 
bese oleae eee! 
Pe EES 

|| v10, 20 


LTAGE GAIN CH. 


0.8 


vo 


TEMPERATURE - °C 


TYPICAL PERFORMANCE CURVES 


TOTAL HERMONIC DISTORTION - % 


VOLTAGE SWING - Vpp 


TOTAL HARMONIC DISTORTION 
AS A FUNCTION OF OUTPUT POWER 


S 
8 
& 


100 = 200 500 = 1000 
OUTPUT POWER - mW 


VOLTAGE SWING AS A 
FUNCTION OF SUPPLY VOLTAGE 


ae VOLTAGE - V 


POWER OUTPUT AS A FUNCTION | 
OF FREQUENCY 


5% AND 1% TOTAL HARMONIC DISTORTION 


1, "25°C 


vee HE 


Coco tt sll 
TT | teri | THD |_| Lf favs 10 NB 
q 
‘ 


SOmne ar ewe Unseen eeweAe eres tate fe cries ee or re ot of 


‘<a 
CUT TTT TTT Ss ae 
COCs 
CATT ri 
PUT TUT TUT a soo 
UT TTT TTT" 
LUGE TT TT 


He 10° 104 10 10° 


FREQUENCY ~ Hz 


POWER OUTPUT - mW 


QUIESCENT POWER CONSUMPTION 
AS A FUNCTION OF SUPPLY VOLTAGE 


QUIESCENT POWER CONSUMPTION - mW 


PPLY VOLTAGE - V 


é 


CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS 


FREQUENCY 
=| COMPENSATION 


TABLE | 


Voltage Gain C, C, 


68 pF 39 pF 


50 pF 27 pF 
None 3 pF 
None 3 pF 


R, Decouple Pins: | 


DEFINITION OF TERMS 


Quiescent Power Consumption — The DC power required to operate the amplifier with no signal applied at the input and the load current equal to zero. 


Total Harmonic Distortion — The ratio of the sum of the amplitudes of all signals harmonically related to the fundamental, and the amplitude of the funda- 
mental signal. : 


Input Noise Voltage — The noise voltage at the output of the amplifier, divided by the amplifier voltage gain. | 
Output Voltage Swing— The maximum output voltage that may be obtained at the output of the amplifier before saturation occurs. 
Input Resistance — The small-signal resistance seen looking into the input terminal of the amplifier. 

Voltage Gain — The ratio of the small-signal output voltage to the input voltage of the amplifier. 

Temperature Stability of Voltage Gain — The maximum variation of the voltage gain over the specified temperature range. 
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~pA716C. 


FIXED. GAIN, LOW DISTORTION AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The ,A716C is a fixed-gain, medium power amplifier intended for use as a 
telephone system channel amplifier, headset amplifier or general purpose audio amplifier. It provides 
medium output current capability, low distortion, excellent gain stability, and wide bandwidth. Fixed olage 
gains of 10, 20, 100 and 200 are available by selecting external taps. 


ABSOLUTE MAXIMUM RATINGS: . 
Supply Voltage 27V 


Internal Power Dissipation 600 mW 
input Voltage +5V 
Peak Output Current (T, = 25°C) 100 mA 
Storage Temperature Range | —65°C to +150°C 
Operating Temperature Range | 0°C to +70°C 
Lead Temperature (Soldering, 60 seconds) 300°C 


SCHEMATIC DIAGRAM 


OUTPUT 
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PHYSICAL DIMENSIONS 


in accordance with 
JEDEC(TO-99) outline 


raat MAX. 


NOTES: Dimensions as per Jatest J-10 committee 
Al! dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.22 grams 


ORDER PART NO.U5B771639X 


CONNECTION DIAGRAM 


[ GAIN TAPS 
: 8 


1 
INPUT 2 


FREQUENCY 3 
COMPENSATION 
4? 


GND 


(TOP VIEW) 


NOTE: Lead No. 4 internally connected to case 
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ELECTRICAL CHARACTERISTICS (0°C < T, < 70°C, V~ = 21V unless otherwise specified) 


PARAMETER (see definitions) 


Quiescent Power Consumption 
Total Harmonic Distortion — 


Input Noise Voltage 
Output Voltage Swing © 


Input Resistance 
Output Resistance 


Voltage Gain 
10x 
20x 
100x 
200x 
Bandwidth 


Temperature Stability of Voltage Gain 
10x 
20x 


CONDITIONS 


T, = 25°C 

A, = 10, f = 1kHz, Pp = 50 mW,R, = 1500 
A, = 100, f = 1kHz, Pp = 50 mW, R, = 1500 
R, = 600 2, T, = 25°C, B, = 16 Hz to 150 kHz 
R, = 1500 

R, > 5kQ 


See Table | 


TYPICAL PERFORMANCE CURVES 


VOLTAGE GAIN 


AS A FUNCTION OF FREQUENCY 


VOLTAGE GAIN - dB 
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TRANSIENT RESPONSE 


bos 
COT 
PYRE 
HACE 
s iu 


¥ 


FAIRCHILD LINEAR INTEGRATED CIRCUITS »A716C | | 


POWER - mW 


VOLTAGE GAIN CHAN 


VOLTAGE GAIN CHANGE - % 
be 1] 


TOTAL POWER CONSUMPTION AND 
INTERNAL DEVICE DISSIPATION AS 
A FUNCTION OF OUTPUT POWER 


OUTPUT POWER - mW 


RELATIVE VOLTAGE GAIN 
AS A FUNCTION 
OF SUPPLY VOLTAGE 


sELE TT TT [ee | 

Seer eee eaexe 

cE Et pe AC 
AC 


20 
SUPPLY VOLTAGE - V 


RELATIVE VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE ~ °C 


24 


TYPICAL PERFORMANCE CURVES 


TOTAL HERMONIC DISTORTION - % 


VOLTAGE SWING - Vpp 


TOTAL HARMONIC DISTORTION 
AS A FUNCTION 
OF OUTPUT POWER 
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OUTPUT POWER - mW 


VOLTAGE SWING 
AS A FUNCTION 
OF SUPPLY VOLTAGE 


ne VOLTAGE - . 


POWER OUTPUT - mW 


QUIESCENT POWER CONSUMPTION- mW 


POWER OUTPUT AS A FUNCTION 
OF FREQUENCY 
5% AND 1% THD 
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100 


QUIESCENT POWER CONSUMPTION 
AS A FUNCTION 
OF SUPPLY VOLTAGE 


SUPPLY VOLTAGE - V 


CONNECTION DIAGRAM AND COMPONENT TABLE FOR AVAILABLE GAIN OPTIONS 
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FREQUENCY 
= | COMPENSATION 


Voltage Gain 


TABLE | 


Decouple Pins: 


we |b 


DEFINITION OF TERMS | 
Quiescent Power Consumption — The DC power required to operate the amplifier with no signal applied at the input and the load current equal to zero. 
Total Harmonic Distortion — The ratio of the sum of the amplitudes of all signals harmonically related to the fundamental, and the amplitude of the 
fundamental signal. 
Input Noise Voltage — The noise voltage at the output of the amplifier, divided by the amplifier voltage gain. 
Output Voltage Swing — The maximum output voltage that may be obtained at the output of the amplifier before saturation occurs. 
Input Resistance — The small-signal resistance seen looking into the input terminal of the amplifier. 
Voltage Gain — The ratio of the small-signal output voltage to the input voltage of the amplifier. 
Temperature Stability of Voltage Gain — The maximum variation of the voltage gain over the specified temperature range. 
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~wWA717E 
MULTI PURPOSE AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A717E is a multi-purpose circuit designed primarily for TV sound systems 
and general FM-audio applications. In TV sound systems it functions as a 4.5 MHz amplifier, limiter and FM 
detector (simple quadrature type), audio preamplifier and driver. Special features of the »A717E include 
(a) operation at supply voltages from 6 to 15 volts with simple rebiasing by the use of an external resistor, 


and (b) the option of using the microcircuit without the quadrature detector as a high gain amplifier from 100 
kHz to 50 MHz. 


PHYSICAL DIMENSIONS 


‘ABSOLUTE MAXIMUM RATINGS: 


Supply Voltage | 15V 
Output Collector Voltage (RF Section) 20V 
Voltage Between “High Input’ and “Low Input” Terminals +5V 
Power Dissipation (Note 1) | 350 mW 
Maximum Internal Temperature (Note 2) 125°C 
Operating Temperature Range | . 0°C to +70°C 
Lead Temperature (Soldering, 10 second time limit) | 300°C 


ORDER PART NO. 


U8A771739X 
SCHEMATIC DIAGRAM 


RF OUTPUT 


AUDIO SECTION 


CONNECTION DIAGRAM 


(top view) 


HIGH 


GROUND 


RF SECTION AUDIO INPUT AUDIO OUTPUT 


NOTES: 
(1) Rating applies for ambient temperatures from 0°C to +70°C. 
(2) Derate maximum dissipation by 6.4 mW/°C above 70°C. 
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ELECTRICAL CHARACTERISTICS (T, = 25°C, Vt = 12V, Test Circuit 4 unless otherwise specified) 


PARAMETER (see definitions) 


Total Supply Current — 

Power Consumption 

Audio Output D-C Bias Voltage 
Voltage Gain of Audio Section 

Audio Output Drive Current (clipping) — 


Input Voltage for —3 dB Limiting 
Noise Figure 
Noise Figure 


PARAMETER TEST CONDITION MIN. ; MAX. 


CONDITIONS 


Audio output load 2500 applied between 
pin 7 and ground = 

f = 4.5 MHz Test Circuit 9 

R, = 1kQ, f = 4.5 MHz Test Circuit 10 


Rg = 1k, f = 10.7 MHz Test Circuit 10 


@ f = 4.5 MHz 


Input Conductance e,, < 20mVrms __ Test Circuit 5 
Input Capacitance e. < 20 mVrms _ Test Circuit 5 


ni 


Output Conductance 

Output Capacitance 

Forward Transadmittance 

Gain Maximum Stable (GMS) 
Gain Maximum Available (GMA) 


Test Circuit 6 
Test Circuit 6 
Test Circuit 8 
Test Circuit 10 
Test Circuit 10 


Quadrature Conductance e., << 20mVrms __ Test Circuit 7 
Quadrature Capacitance e;, < 20mVrms __ Test Circuit 7 


TEST CIRCUIT 1 


TYPICAL PERFORMANCE CURVES 


SUPPLY CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 


t+ He Ta" 25°C 
as ee, 


A TEST CIRCUIT 1 
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TEST CIRCUIT VA yo | 
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SUPPLY VOLTAGE ~ VOLTS 


SUPPLY CURRENT -mA 


TEST CIRCUIT 2 


TOTAL SUPPLY CURRENT 
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@ f = 10.7 MHz 
MAX. 


TEST CIRCUIT 3 


| FAIRCHILD LINEAR INTEGRATED CIRCUITS ,A717E | 


TYPICAL PERFORMANCE CURVES ss 
INPUT CONDUCTANCE AND OUTPUT CONDUCTANCE AND FORWARD TRANSADMITTANCE 


CAPACITANCE AS A CAPACITANCE AS A AS A FUNCTION 


FUNCTION OF FREQUENCY FUNCTION OF FREQUENCY OF FREQUENCY — 
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GAIN MAXIMUM AVAILABLE INPUT CONDUCTANCE AND 
| (GMA) AS A CAPACITANCE AS A 
FUNCTION OF FREQUENCY FUNCTION OF INPUT VOLTAGE 
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TEST CIRCUIT 4 | . TEST CIRCUIT 5 
~ | | e2v 


+12V 


, AUDIO 
OUTPUT 


> 1.0k2 


= © AUDIO INPUT 
DC AND AUDIO GAIN TEST CIRCUIT INPUT CONDUCTANCE AND CAPACITANCE 
; MEASUREMENT CIRCUIT 


TEST CIRCUIT 6 


otl2V 


” RX METER 
, OR EQuiV. 


OUTPUT CONDUCTANCE AND CAPACITANCE 
MEASUREMENT CIRCUIT 
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TEST CIRCUIT 7 


RX METER ° 
OR EQUIV. c 


ee ee 


! 


onal 
0.01 
uF F 0.01} 0.01 


pF pF 


QUADRATURE CONDUCTANCE AND CAPACITANCE MEASUREMENT CIRCUIT | 
FORWARD TRANSADMITTANCE MEASUREMENT CIRCUIT 


TEST CIRCUIT 9. TEST CIRCUIT 10 


o+12V 


0.1 pF 
INPUT o— 
4.5MHz 225 kHz 


DEVIATION AT 
400 Hz 


QUAD TANK 
15 <"Q"z40 


0.01 nF O.1aF 
0.1 pF 


MEASUREMENT CIRCUIT 
NOISE FIGURE 
GAIN MAXIMUM STABLE 
GAIN MAXIMUM AVAILABLE 


TV SOUND SYSTEM 


DEFINITION OF TERMS 
POWER CONSUMPTION — The total power consumption of Test Circuit 1. 


GAIN MAXIMUM STABLE (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily 
represent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum practical power gain realizable based on normal circuit 
tolerances is either (GMS —6 dB) or GMA, whichever is smaller. 

GAIN MAXIMUM AVAILABLE (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input 
and terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 

INPUT LIMITING VOLTAGE — Referring to Test Circuit 9; set 25 kilohm potentiometer to give 1 watt audio output power into speaker with an input 
signal of 50 mV rms. The —3 dB input limiting voltage is defined as the value of the input voltage when the audio output power has fallen to 0.5 watt. 
For further information on the »A717E refer to Fairchild Application Bulletin No. 158, — “Two High Performance Monolithic Microcircuits For FM Sound 


Systems.” by David Bingham. 
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pA719— 
HIGH GAIN RF AMPLIFIER/FM DETECTOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


HIGH GAIN AT 10.7 MHz 


AGC RANGE > 30 dB PHYSICAL DIMENSIONS 
(In accordance with JEDEC TO—100) 


TWO SEPARATE AMPLIFIERS 
SUPPLY VOLTAGE 5 TO 15 VOLTS 
OPTIONAL FM QUADRATURE DETECTOR 


GENERAL DESCRIPTION — The “A719 is a high gain RF amplifier/FM detector which contains two inde- 
pendent amplifier sections designed for IF systems to 50 MHz. Section 1 utilizes three cascaded emitter 
coupled amplifiers having high gain and a reverse AGC capability. In addition, Section 1 may be used as an 
amplifier limiter and quadrature detector for FM systems. Section 2 is a single stage amplifier useful from 


DC to 50 MHz. JOENDS=“ ea pinina: (MAK 
pre DIA: AN 500 
ABSOLUTE MAXIMUM RATINGS ave 
Supply Voltage | 15V .230 TP— 
Output Collector Voltage (Section 1) 20 V 
Voltage between ‘‘High Input 1” and “Low Input 1” Terminals +5.0V 
Voltage between ‘‘Quad” and “Ground” Terminals Oto +4.0V 
Voltage between “Input 2” and “Ground” Terminals +2.0V 
Power Dissipation (Note 1) | ; 350 mW 
Maximum Chip Temperature +150°C 
Storage Temperature Range —65°C to +150°C 
Operating Temperature Range —55°C to +125°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. — 
U5F7719312 


SCHEMATIC DIAGRAM 
QUAD OUTPUT 1 
SECTION 1 T T SECTION 2 


CONNECTION DIAGRAM 
(TOP VIEW) 


HIGH ; ; 4.0. 
INPUT 1 3002 kQ Sao & 
O 


210 nEcoUPLE 
) 


LOW 
INPUT 1 
1002 


@ 
GROUND 


INPUT 2 


NOTE: 
(1) Rating applies for ambient temperatures to +125°C if the package case to ambient thermal resistance is lowered to 40°C/Watt by the addition of a heat dissipator. 


Derate linearly 5.6 mW/°C for ambient temperatures above 87°C. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A719 


ELECTRICAL CHARACTERISTICS (T, = 25°C, V* = 12V, Test Circuit 1 unless otherwise specified) 


PARAMETER (See Definitions) TEST CONDITIONS MIN. TYP. MAX. UNITS 


T, = +25°C 12 18 25 mA 
Supply Current ! To = —55°C 17.5 mA 

Te = +125°C 17 mA 
Supply Current Vt = 9.0V, 6.0 12.5 18.5 mA 

! Ty = +25°C 144 216 300 mW 

Power Dissipation To = —99°C 210 mW 

To = +125°C 204 mW 
Power Dissipation Vt = 9.0V, 54 113 167 mW 
Section 1 Quiescent Output Current 1.0 2.5 40 | mA 
Section 1 DC Voltage at 0.55 0.73 1.25 V 

AGC Terminal , 
Section 1 AGC Current f = 10.7 MHz, Test Circuit 3 170 250 HA , 
For 30 dB AGC 

Section 1 Output Current f = 1.0 MHz, Test Circuit 8 4.4 mA p-p 
Section 1 Voltage Gain f = 10.7 MHz, Test Circuit 3 

T, = +28°C 53 60 dB 

To = —55°C 63 dB 

! To = +125°C 58 dB 

Section 1 Voltage Gain f = 10.7 MHz, Test Circuit 3, V7‘ = 9.0 V 53 dB 
Section 1 Input Voltage ‘f = 4.5 MHz, Test Circuit 4 1.5 4.0 mV 


For —3.0 dB Limiting 


Section 1 Noise Figure R, = 1.0 k&, Test Circuit 5 


( f = 4.5 MHz | 7.0 dB 
f = 10.7 MHz 7.0 dB 
Section 2 DC Voltage at 5.2 6.3 74 V 
Output 2 
Section 2° Voltage Gain f = 1.0 kHz, Test Circuit 2 22 31 dB 
Section 2 Voltage at f = 1.0 kHz, Test Circuit 2 10 Vib 
Output 2 Without Clipping 
f = 4.5 MHz f = 10.7 MHz 
PARAMETERS (See Definitions) TEST CONDITIONS TYP. TYP. UNITS 
SECTION 1 
Input Conductance ei, < 20 mV Test Circuit 6 170 300 umho 
Input Capacitance Qin < 20 mV Test Circuit 6 7.5 6.3 pF 
Output Conductance Test Circuit 7 ——~6©«450 130 mho 
Output Capacitance Test Circuit 7 6.7 5.4 pF 
Forward Transadmittance Test Circuit 8 2200 1400 mmho 
Forward Transadmittance Test Circuit 8V* = 9.0V 1000 600 mmho 
Quad Conductance Test Circuit 9 200 330 pmho 
Quad Capacitance Test Circuit 9 8.0 7.0 pF 
Gain Maximum Available (GMA) Test Circuit 5 83 71 dB 
Gain Maximum Stable (GMS) Test Circuit 5 85 78 dB 
SECTION 2 Test Circuit 10 
Input Conductance ! Pin #8 Unbypassed 300 300 ymho 
Pin #£8 Bypassed 360 460 yumho 
Test Circuit 10 
Input Capacitance Pin #8 Unbypassed 3.3 3.3 pF 
) Pin £8 Bypassed 10.4 8.7 pF 
Test Circuit 11 
Output Conductance Pin 448 Unbypassed 250 260 pmho 
! Pin #48 Bypassed 270 340 ymho 
Test Circuit 11 
Output Capacitance Pin #¢8 Unbypassed 5.2 5.2 pF 
} Pin #8 Bypassed 8.9 8.0 pF 
Test Circuit 12 
Forward Transadmittance Pin #8 Unbypassed 8.0 8.0 mmbho 
! Pin 3£8 Bypassed 34 34 mmho 
Gain Maximum Available (GMA) Pin #8 Unbypassed 24 24 dB 
Pin #8 Bypassed 35 32 dB 
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SECTION 1 
AGC AS A FUNCTION 
OF AGC CURRENT 
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10 500s 


TYPICAL PERFORMANCE CURVES 


um 


INPUT CONDUCTANC 


FORWARD TRANSADMITTANCE - mmho 


SECTION 1 
FORWARD TRANSADMITTANCE 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


— 
~~ 


sale ae eer 
cee ieee 


SUPPLY VOLTAGE - V 


SECTION 1 
OUTPUT CAPACITANCE AND 
CONDUCTANCE AS A 
FUNCTION OF FREQUENCY 


— 
fom] 


CETTE 
ER GER WS Re eee | 
ULL PL VE 
aN Wy 
ELT NTE 
A Uh 


ee a 
” FREQUENCY - MHz 


au 


a 
: 
Oo 


OUTPUT at - pF 
OUTPUT CONDUCTANCE - ymho 


> 
ro) 


200: 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 1A719 


SECTION 2 


FORWARD TRANSADMITTANCE AS 
A FUNCTION OF FREQUENCY 


vt=12V LTE EL] 


| |_| PIN#8 DECOUPLED To PINdS (‘a 


Lt | with 0.1yF CAPACITOR} 
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0.1 1,0 10 100 
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MAXIMUM INTERNAL DISSIPATION 
AS A FUNCTION OF EITHER 


INTERNAL POWER DISSIPATION - mW 


+50 +1 
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TEST CIRCUITS 
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SECTION 2 
OUTPUT CAPACITANCE AND 
~ CONDUCTANCE ASA . 
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1.0 0 
FREQUENCY - MHz 


SUPPLY CURRENT AS A | 
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TEST CIRCUIT 1 


TEST CIRCUIT 2 


DC MEASUREMENTS 


SECTION 2 GAIN AND OUTPUT VOLTAGE SWING 
Vt 


+12V 
@ 


I supply CURRENT I QUIESCENT (OUTPUT 1) 


V OUTPUT 2 | VTUM 


R, 2 100ka 
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_ FAIRCHILD LINEAR INTEGRATED CIRCUITS »A7190 0 


TEST CIRCUITS 


TEST CIRCUIT 3 TEST CIRCUIT 4 


10.7 MHz VOLTAGE GAIN AND AGC -3.0d8 LIMITING AT 4.5MHz USING A QUADRATURE DETECTOR* 
+12V 


AUDIO 
RMS VOLTMETER 


400 Hz OUTPUT 
TO015uF 


INPUT SIGNAL 4.5 MHz 25kHz DEVIATION AT 400Hz. UNLOADED QUALITY FACTOR OF 
QUADRATURE TANK INDUCTOR IS 65. 


* SEE DEFINITIONS 


TEST CIRCUIT 5 TEST CIRCUIT 6 
SECTION 1: NOISE FIGURE. 
+12v. GAIN MAX. AVAILABLE. SECTION 1 INPUT PARAMETERS 


GAIN MAX. STABLE. 


+12V 
) 


@ 
RX METER 
OR EQUIV. 


eon de wen 


o.01peloote jowe 2083 VOLTMETER 


TEST CIRCUIT 7 TEST CIRCUIT 8 
SECTION 1 OUTPUT PARAMETERS SECTION 1 FORWARD TRANSADMITTANCE OUTPUT CURRENT 
+12V 


RX METER 
OR EQUIV. 
€0uT 
0.01pF 
RF 
VOLTMETER 
O1pF] fo. (SCOPE FOR 
T T T ai 10 CURRENT TEST) 
= = = = a oe pF 
FORWARD TRANSADMITTANCE = ~ ’ = -10° mmho 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS pA719 


TEST CIRCUIT 9 TEST CIRCUIT 10 


SECTION 1 QUAD PARAMETERS 
+12V 


SECTION 2 INPUT PARAMETERS 


RX METER 
OR EQUIV. 


RX METER 
OR EQUIV. 


TEST CIRCUIT 11 TEST CIRCUIT 12 


SECTION 2 FORWARD TRANSADMITTANCE 


SECTION 2 OUTPUT PARAMETERS 


RF SIGNAL 
e GENERATOR 
OUT | 


FORWARD TRANSADMITTANCE = ay" 30 10° mmho 


DEFINITION OF TERMS 


Gain Maximum Available (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input and 
the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 


GMA = | forward transadmittance | ” 


4 x input conductance x output conductance 


Gain Maximum Stable (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily repre- 
sent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum power gain realizable based on normal circuit tolerances is either 
(GMS - 6.0 dB) or GMA, whichever is smaller. 


GMS _ | forward transadmittance | 


| reverse transadmittance | 


Input Voltage For —3.0 dB Limiting — Refer to Test Circuit 4 which shows the “A719 being used as an amplifier, limiter, and FM detector (simple quad- 
rature type with the LC tank circuit connected between pins No. 3 and No. 2). An input FM signal (carrier frequency 4.5 MHz, +25 kHz deviation at 400 Hz) 
of 50 mV rms is applied to the “A719 and the value of the recovered audio output signal (400 Hz) at pin No. 6 is noted. The —3.0 dB input limiting voltage 
is defined as the value of the input voltage to produce an output voltage 3dB below the output level obtained with 50 mV rms of input signal. | 
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wA719C 
HIGH GAIN RF AMPLIFIER/FM DETECTOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e HIGH GAIN AT 10.7 MHz 
e AGC RANGE > 30 dB PHYSICAL DIMENSIONS 

e TWO SEPARATE AMPLIFIERS , (In accordance with JEDEC TO—100) 
e SUPPLY VOLTAGE 5 TO 15 VOLTS er 

© OPTIONAL FM QUADRATURE DETECTOR . 


GENERAL DESCRIPTION — The #A719C is a high gain RF amplifier/FM detector which contains two inde- 
pendent amplifier sections designed for IF systems to 50 MHz. Section 1 utilizes three cascaded emitter 
coupled amplifiers having high gain and a reverse AGC capability. In addition, Section 1 may be used as an 
amplifier limiter and quadrature detector for FM systems. Section 2 is a single stage amplifier useful from 
DC to 50 MHz. 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage | | 15V 

Output Collector Voltage (Section 1) , | 20 V 

Voltage between “High Input 1” and “Low Input 1” Terminals +5.0V 

Voltage between “Quad” and “Ground” Terminals 0 to +4.0V 

Voltage between “Input 2” and “Ground” Terminals +2.0V — 

Power Dissipation 350 mW > 

Maximum Chip Temperature +150°C 

Storage Temperature Range —65°C to +150°C 

Operating Temperature Range 0°C to +70°C 

Lead Temperature (Soldering, 60 second time limit) | 300°C Te arene ee Oe 


Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. 
U5F7719393 


SCHEMATIC DIAGRAM 

7 QUAD OUTPUT 1 

SECTION 1 Y SECTION 2 
aaa 


HIGH 4.0 | OUTPUT 2 
LO 


CONNECTION DIAGRAM 
(TOP VIEW) 


HIGH 


INPUT 1 3000 ka INPUT] 


7° pecouPLE 
INPUT 1 aa 
: Bes 


GROUND 
ad = 


AGC INPUT 2 


eee ACES 
-AIRCrIILO© 
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Supply Current 


Supply Current 
Supply Current 
Power Dissipation 


Power Dissipation 
Power Dissipation 
Section 1 Quiescent Output Current 
Section 1 DC Voltage at 
AGC Terminal 
Section 1 AGC Current 
For 30 dB AGC 
Section 1 Output Current 
Section 1 Voltage Gain 


Section 1 Voltage Gain 
Section 1 Voltage Gain 
Section 1 Input Voltage 
For —3.0 dB Limiting 
Section 1 Noise Figure 


Sections 1 and 2 Cascaded Voltage Gain 


Section 2 DC Voltage at 
Output 2 
Section 2 Voltage Gain 
Section 2 Voltage at 
Output 2 Without Clipping 


mn ee 


T, = +25°C 

T, = 0°C 

T, = +70°C 

Vt=90V 

V* = 6.0V, 70°C <T, < 0°C 
T, = +25°C 

T, = 0°C 

T, = +70°C 

Vt =9.0V 


Vt = 6.0V, 70°C <T, < 0°C 


f = 10.7 MHz, Test Circuit 3 


f = 1.0 MHz, Test Circuit 8 
f = 10.7 MHz, Test Circuit3 | 
af 


A = +25°C 
A = 0°C 
T, = +70°C 


f = 10.7 MHz, Test Circuit 3, V* = 9.0 V 
f = 10.7 MHz, Test Circuit 3, V‘ = 6.0 V 
f = 4.5 MHz, Test Circuit 4 


Ry = 1.0 k&, Test Circuit 5 

f = 4.5 MHz 

f = 10.7 MHz 

f = 10.7 MHz, Test Circuit 13 
Vt = 6.0 V, R = 3.0 k2 

Pin #48 Unbypassed 

Pin #8 Bypassed 


f = 1.0 kHz, Test Circuit 2 
f = 1.0 kHz, Test Circuit 2 


50 
48 


9.2 


22 
7.0 


f = 4.5 MHz 


18 25 
17.5 27 
17 25 
12.5 18.5 
6.0 10 
216 300 
210 324 
204 300 
113 _ 167 
36 60 
2.5 40. 
0.73 1.25 
170 250 
44 

60: 70 
61 70 
59 70 
53 

38 

1.5 6.5 
7.0 

7.0 

51 

56 : 
6.3 74 
31 40 
10 11.5 


f = 10.7 MHz 


PARAMETERS (See Definitions) 


SECTION 1 

Input Conductance 

Input Capacitance 

Output Conductance 

Output Capacitance 

Forward Transadmittance 
Forward Transadmittance 
Forward Transadmittance 
Quad Conductance 

Quad Capacitance 

Gain Maximum Available (GMA) 
Gain Maximum Stable (GMS) 


SECTION 2 

Input Conductance 
Input Capacitance 
Output Conductance 
Output Capacitance 


Forward Transadmittance 


Gain Maximum Available (GMA) 


TEST CONDITIONS 


Test Circuit 6, e,,, < 20 mV 
Test Circuit 6, e,,, < 20 mV 
Test Circuit 7 

Test Circuit 7 

Test Circuit 8 

Test Circuit 8, V* = 9.0 V 
Test Circuit 8, V* = 6.0 V 
Test Circuit 9 

Test Circuit 9 

Test Circuit 5 

Test Circuit 5 


Test Circuit 10 

Pin #78 Unbypassed 
Pin #78 Bypassed 
Test Circuit 10 

Pin #48 Unbypassed 
Pin #8 Bypassed 
Test Circuit 11 

Pin #8 Unbypassed 
Pin #£8 Bypassed 
Test Circuit 11 

Pin #8 Unbypassed 
Pin #8 Bypassed 
Test Circuit 12 

Pin #£8 Unbypassed 
Pin #8 Bypassed 
Pin #8 Unbypassed 
Pin #8 Bypassed 
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SECTION 1 
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TEST CIRCUITS 


TEST CIRCUIT 1 


DC MEASUREMENTS 
Vt 


I suPPLy CURRENT I QUIESCENT (OUTPUT 1) 
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V OUTPUT 2 


TEST CIRCUIT 3 


10.7 MHz VOLTAGE GAIN AND AGC 


RF 


TEST CIRCUIT 2 


SECTION 2 GAIN AND OUTPUT VOLTAGE SWING 
+12V 


R, 2 100ka 


TEST CIRCUIT 4 


-3.0d8 LIMITING AT 4.5 MHz USING A QUADRATURE DETECTOR * 


+12V 
e 


AUDIO 
RMS VOLTMETER 
OO 


| VOLTMETER 
, e , 
400 Hz OUTPUT 
0.015 pF 
0.01 pF I HW 
INPUT SIGNAL 4.5 MHz 25kHz DEVIATION AT 400Hz. UNLOADED QUALITY FACTOR OF 
QUADRATURE TANK INDUCTOR IS 22. 
*SEE DEFINITIONS 
TEST CIRCUIT 5 | TEST CIRCUIT 6 


SECTION 1: NOISE FIGURE. 
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TEST CIRCUITS 


TEST CIRCUIT 7 
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TEST CIRCUIT 9 


SECTION 1 QUAD PARAMETERS 
+12V. 
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TEST CIRCUIT 11 
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DEFINITION OF TERMS 


Gain Maximum Available (GMA) — This gain figure is the theoretical maximum power gain of an amplifier with conjugate matching at both the input and 
the output terminals and assumes no reverse transadmittance (feedback component) in the amplifier. 
| forward transadmittance | 


GMA = Baa tg chen ee ee Fee tee ae Noes 
4 x input conductance x output conductance 


Gain Maximum Stable (GMS) — This gain figure gives the maximum possible gain based on stability criteria only. This gain figure does not necessarily repre- 
sent the realizable power gain of an amplifier. For unneutralized amplifiers, the maximum pone! gain realizable based on normal circuit tolerances is either 
(GMS - 6.0 dB) or GMA, whichever is smaller. 

| forward transadmittance | 


GMS = Fee a | is na NOE EN Non ek | Pe eve e 
| reverse transadmittance | 


input Voltage For —-3.0 dB Limiting — Refer to Test Circuit 4 which shows the #A719C being used as an amplifier, limiter, and FM detector (simple quad- 
rature type with the LC tank circuit connected between pins No. 3 and No. 2). An input FM signal (carrier frequency 4.5 MHz, +25 kHz deviation at 400 Hz) 
of 50 mV rms is applied to the “A719C and the value of the recovered audio output signal (400 Hz) at pin No. 6 is noted. The —3.0 dB input limiting voltage 
is defined as the value of the input voltage to produce an output voltage 3dB below the output level obtained with 50 mV rms of ‘input signal. 
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WA722 


10-BIT CURRENT SOURCE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


° 8 + 1/ BIT ACCURACY FROM 0°C TO +55°C 
¢ 7+1/ BIT ACCURACY FROM —20°C TO +85°C 
¢ 600 ns SWITCHING SPEED 
e INTERNAL PRECISION REFERENCE 
CCSL COMPATIBLE 


GENERAL DESCRIPTION — The “A722 is a high-speed, 10-bit precision uu.rent source intended for use in 
current-summing digital-to-analog converters or as the feedback element in successive approximation analog- 
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar* epitaxial process, 
and consists of a reference supply, 10 current sources connected to a single output summing line, and 
associated logic switches. The full-scale current and coding format are set by an external resistor array, which 
may be preselected and fixed for general usage or trimmed for greater accuracy. The “A722 is compatible 
with the Fairchild families of linear and digital circuits. 


ABSOLUTE MAXIMUM RATINGS 


Voltage from V* to V’ —0.5Vto+18V 
Voltage from Output to V* | | —12Vto+6V 
Voltage from Output to V OVto +12V 
Voltage from Logic Inputs to Output | —9Vto+7V 
Voltage from Logic Inputs to V* —18Vto0V 
Voltage from Logic Inputs to V~ | OVto+12V 
Internal Power Dissipation (Note 1) 450 mW 
Operating Temperature Range —  —20°C to +85°C 
Storage Temperature Range . —65°C to +150°C 
Lead Temperature (Soldering, 60 sec) 300°C 


EQUIVALENT CIRCUIT 


lp at ats BIT CONTROL LOGIC INPUTS = ———————— 


OUTPUT 
<__ BIT CONTROL 


GATES 
___ CURRENT 
SOURCES | 
PRECISION 
VOLTAGE 
SOURCE EXTERNAL 
i RESISTOR 
ARRAY 


Notes on Page 2 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW. CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 


6-74 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) | 


NOOO0GnOO0US 
eo eee 


us 054 : 
0045 064 


ORDER PART NO. U3M7722333 


CONNECTION DIAGRAM 
(TOP VIEW) 


BIT CONTROL LOGIC INPUTS 
WX. 
Ge Gg G19 OUTPUT © 
5 4321 — 


= rm 


Lad 
rc) 


We UU U u 

LJ LJ we LW Ou uu 

1314 15 16 17 18 19 20 21 22 23 24 

V~ * Rey Rey ReaReg Ree Ree Re ReoReag Rey 
FREQKE! t2 NES ESTES EG TET EB "ES “E10 
COMP. =QUTPUTS TO RESISTOR ARRAY 


NOTE: PIN 13 INTERNALLY CONNECTED TO CASE. © 


*Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS 


PARAMETER 


CONDITIONS 


(See Definitions) (Note 2) 


Resolution 
Absolute Error 


Output Current 


Full-Scale 
Zero-Scale 


Power Supply Rejection 


T, = 25°C 


0°C <T, < +55°C 


~20°C <T, < +85°C 


Logic Inputs = 0.4 V 
Logic Inputs = 2.5 V 


Output Resistance 
Switching Speed 


Logic Input High Voltage 


Logic Input Low Voltage 


Power Consumption 


NOTES: 


(1) Rating applies for ambient temperatures to +85°C. 


(2) Unless otherwise specified, Ta = 25°C, V' =6.0 V £.01 V, V 
(3) In Table 1, the maximum absolute value tolerance for Re: = + 10%. 


PLT CURRENT * 


CHANGE IN Full SCALE fT 


TYPICAL FULL-SCALE 
OUTPUT CURRENT 
AS A FUNCTION OF 

AMBIENT TEMPERATURE 


20 (1 2 Al ot) 80 100 
IEMPERATURL 6 


AV! = AV’ = +5% 


= —6.0 V +.01 V, Vout = 0 V, Ci = 200 pF, and external resistor array as per Table 1. 


Resistor 
Number 
(R,)) 


m m 
ine) = 


mm m 
foe) ~ oa on 


Da DDO WWW WD WDD DW 
mn m 
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TABLE 1 


BINARY CODE RESISTOR ARRAY 
FOR 8 + 4 BIT ACCURACY 


Max. Ratio . 

Nominal Nominal Tolerance Max. Ratio 
Value Ratio (T, = 25°C) Temp. Coeff. 
(kQ) (Re j/Re,) (%) (ppm/°C) 

2547  —-'1..000 Note 3 +5 

5.094 2.000 +0.02 +5 

10.245 4.022 +0.05 +10 

20.60 8.088 +0.10 +20 

41.43 16.265 +0.20 +20 

81.93 32.17 +0.20 +50 

163.4. 64.16 +0.50 +100 

325.7 127.9 +1.0 +200 

644.9 253.2 +2.0 +500 

1275 — 00.8 +2.0 +500 


FAIRCHILD LINEAR INTEGRATED CIRCUITS A722 


TYPICAL DIGITAL-TO-ANALOG CONVERTER 


DATA REGISTER 


TYPICAL ANALOG-TO-DIGITAL CONVERTER 


PROGRAMMER 
AND 
DATA REGISTER 


—O PARALLEL DATA IN 
OSERIAL DATA IN 


O RESET 
FULL-SCALE ADJUST 


O ANALOG DATA OUTPUT 


OPERATIONAL AMPLIFIER 


O START /STOP CONVERSION 
O CLOCK 


ORESET 


© PARALLEL DATA OUT 


COMPARATOR DECISION 


COMPARATOR 
Re19 


FULL-SCALE 
a ADJUST 


a 


BUFFER AMPLIFIER 


-O ANALOG DATA INPUT 


DEFINITION OF TERMS 


FULL SCALE OUTPUT CURRENT — The output current for all bits turned on. 

ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off. . 

ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output current. 

POWER SUPPLY REJECTION — The ratio of the percentage change in full-scale output current to the percentage change in supply voltage producing it. 
OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at virtual ground and all bits turned on. | 


SWITCHING SPEED — The time required to turn on the least significant bit. 
LOGIC INPUT HIGH VOLTAGE — The minimum voltage allowed at a bit control gate to hold the bit off. 
LOGIC INPUT LOW VOLTAGE — The maximum voltage allowea at a bit control gate to hold the bit on. 


POWER CONSUMPTION — The DC power required to operate the device; the power will vary with logic condition, but is specified as a maximum for 
the entire range of signal conditions. | | Sag pe oo 
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SCHEMATIC DIAGRAM 


BIT CONTROL LOGIC INPUTS 
FREQUENCY COMPENSATION y* G ) G3 G4 Gs 
149 129 NO 89 719 


ee aoe . 


109 9° 


3] S/S] BB BB | 


10 
an QT ee ey 
Rg 
1k ‘sk : ‘ 
Q 


OUTPUTS TO RESISTOR ARRAY 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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—A722B 
10-BIT CURRENT SOURCE 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


7 +1, BIT ACCURACY FROM 0°C TO +55°C 

6 + 14 BIT ACCURACY FROM —20°C TO +85°C 
600 ns SWITCHING SPEED 

INTERNAL PRECISION REFERENCE 

CCSL COMPATIBLE 


PHYSICAL DIMENSIONS 
(TYPICAL FLAT PACKAGE) 
(TOP VIEW) 


GENERAL DESCRIPTION — The “A722B is a high-speed, 10-bit precision current source intended for use in 
current-summing digital-to-analog converters or as the feedback element in successive approximation analog- 
to-digital converters. It is constructed on a single silicon chip, using the Fairchild Planar* epitaxial process, 
and consists of a reference supply, 10 current sources connected to a single output summing line, and 
associated logic switches. The full-scale current and coding format are set by an external resistor array, which 
' may be preselected and fixed for general usage or trimmed for greater accuracy. The »A722B is compatible 
with the Fairchild families of linear and digital circuits. For higher accuracy, see “A722 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Voltage from V* to V~ —0.5Vto +18 V 
Voltage from Output to Vt ) —12Vto +6V 
Voltage from Output to V~ OVto+12V 
Voltage from Logic Inputs to Output —9Vto+/7V 
Voltage from Logic Inputs to V* —18Vto0V 
Voltage from Logic Inputs to V~ OVto +12V 
- Internal Power Dissipation (Note 1) 450 mW 
Operating Temperature Range — 20°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 sec) 300°C ORDER PART NO. U3M7722334 


CONNECTION DIAGRAM 


EQUIVALENT CIRCUIT 
: (TOP VIEW) 


BIT CONTROL LOGIC INPUTS 


BIT CONTROL 
Gy Gs 


LOGIC INPUTS 
Ts G7 


OUTPUT 
<—__ BIT CONTROL 
GATES 


CURRENT 
SOURCES 


PRECISION 
VOLTAGE 
SOURCE 


Ze 

| EXTERNAL 
I< RESISTOR 
ARRAY 


13 14 15 16 17 18 19 20 21 22 23 24 
v marae! Rea Reg Reg Res Reg Re pRegRegReqg 
COMP.  QUTPUTS TO RESISTOR ARRAY 


NOTE: PIN 13 INTERNALLY CONNECTED TO CASE. 


‘Notes on Page 2 | *Planar is a patented Fairchild process. 


EAIRCHI 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS 


PARAMETER CONDITIONS 
(See Definitions) (Note-2) 


Resolution 7 
Absolute Error Ty, = 25°C 


0°C <T, < +55°C 
—20°C <T, < +85°C 


Output Current 
Full-Scale Logic Inputs = 0.4 V 


Zero-Scale Logic Inputs = 2.5V 
Power Supply Rejection AV*t = AV™ = +5% 
Output Resistance 
Switching Speed 
Logic Input High Voltage 
Logic Input Low Voltage 
Power Consumption 


NOTES: 
(1) Rating applies for ambient temperatures to +85°C. 


oe FAIRCHILD LINEAR INTEGRATED CIRCUITS »A722B oo 


(2) Unless otherwise specified, Ta = 25°C, V+ = 6.00 V + .O1V, V- = —6.00V + .O1V, Vout =OV, Ci = 200 pF, and external resistor array as per Table 1. 


(3) In Table 1, the maximum absolute value tolerance for Re: == 10%. 


TABLE 1 
BINARY CODE RESISTOR ARRAY 
TYPICAL FULL-SCALE FOR 6 + 4 BIT ACCURACY 
orHNeHO Or ai 
ax. Natio 
SMELT TENCE eee Resistor Nominal Nominal Tolerance 
: Number Value Ratio (T, = 29°C) 
5 (R;)) (kQ2) (R-)/R_,) (%) 
: Rey 2.547 1,000 Note 3 
s Rep 5.094 2.000 +0.10 
2 Res 10.245 4.022 +0.20 
: Reg 20.60 8.088 +0.20 
: Res 41.43 16.265 +0.50 
~ Pini | Ree 81.93 32.17 + 0.50 
0 20 6 = 80—S—s«d100 | Re, 163.4 64.16 +1.0 
TEMPERATURE ~ “C Ree 325.7 127.9 +1.0 
Reo 644.9 253.2 +5.0 
Reig 1275 500.8 +5.0 
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Max. Ratio 


Temp. Coeff. 


(ppm/°C) 


TYPICAL DIGITAL-TO-ANALOG CONVERTER 


O PARALLEL DATA IN 
OSERIAL DATA IN 


O RESET 
FULL-SCALE ADJUST 


DATA REGISTER 


+6.0V 
—6.0V 


O ANALOG DATA OUTPUT 


OPERATIONAL AMPLIFIER 


TYPICAL ANALOG-TO-DIGITAL CONVERTER 


O START /STOP CONVERSION 
PROGRAMMER O CLOCK 


AND ORESET 
DATA REGISTER O PARALLEL DATA OUT 


COMPARATOR DECISION 


COMPARATOR 


O ANALOG DATA INPUT 


BUFFER AMPLIFIER 


DEFINITION OF TERMS 


FULL SCALE OUTPUT CURRENT — The output current for all bits turned on. 
ZERO SCALE OUTPUT CURRENT — The output current for all bits turned off. 


ABSOLUTE ERROR — The worst-case deviation from a straight line drawn through zero and the 25°C value of the full-scale output current. 
POWER SUPPLY REJECTION — The ratio of the percentage change in full-scale output current to the percentage change in supply voltage producing it. 
OUTPUT RESISTANCE — The resistance seen looking into the output terminal with the output at virtual ground and all bits turned on. 


SWITCHING SPEED — The time required to turn on the least significant bit. 
LOGIC INPUT HIGH VOLTAGE — The minimum voltage allowed at a bit control gate to hold the bit off. 
LOGIC INPUT LOW VOLTAGE — The maximum voltage allowed at a bit control gate to hold the bit on. 


POWER CONSUMPTION — The DC power required to operate the device; the power will vary with logic condition, but is specified as a maximum for 


the entire range of signal conditions. 
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SCHEMATIC DIAGRAM 


BIT CONTROL LOGIC INPUTS. 
FREQUENCY COMPENSATION y* aa i a BL By Py 3 0 


SSS SSL SSF 


49 . 129 


iT 8] | Bl BBB 


eae UT 


= TTT ct 


616 $17 418 519 520 621 622 523 
Rep Re3 Rea Res Reg Rey Reg Reg 
OUTPUTS TO RESISTOR ARRAY : 
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WA723C 
PRECISION VOLTAGE REGULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


POSITIVE OR NEGATIVE SUPPLY OPERATION — — 

SERIES, SHUNT, SWITCHING OR FLOATING OPERATION PHYSICAL DIMENSIONS 
01% LINE AND LOAD REGULATION | 
OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37 VOLTS 

OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR 


GENERAL DESCRIPTION — The wA723C is a monolithic voltage regulator constructed on a single silicon chip 
using the Fairchild Planar* epitaxial process. The device consists of a temperature compensated reference 
amplifier, error amplifier, power series pass transistor and current limit circuitry. Additional NPN or PNP | 
pass elements may be used when output currents exceeding 150 mA are required. Provisions are made for SEATING ae 
adjustable current limiting and remote shutdown. In addition to the above, the device features low standby | 
current drain, low temperature drift and high ripple rejection. The wA723C is intended for use with positive 
or negative supplies as a series, shunt, switching or floating regulator. Applications include laboratory power 
supplies, isolation regulators for low level data amplifiers, logic card regulators, small instrument power 
supplies, airborne systems and in other power supplies for digital and linear circuits. For full temperature 
range operation (—55°C to +125°C), see »A723 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Voltage from V* to V~ 40V 

Input-Output Voltage Differential 40V 

Maximum Output Current 150 mA 

Current from V, 29 mA — 

Internal Power Dissipation (Note 1) 800 mW NOTES: All dimensions in inches 
Operating Temperature Range 0°C to +70°C : Leads are gold-plated Kovar 
Storage Temperature Range (Metal Can) —~65°C to +150°C | Package weight is 1.32 grams 
Storage Temperature Range (DIP) —-55°C to +125°C | ORDER PART NO. U5R7723393 


Lead Benen (Soldering, 60 sec.) 300°C 


coma capemnenisese ert 


EQUIVALENT CIRCUIT CONNECTION DIAGRAMS | TYPICAL DUAL IN-LINE PACKAGE 
TOP VIEWS 


CURRENT 
LIMIT 


FREQUENCY 


CURRENT 
FREQUENCY om COMPENSATION 


v' COMPENSATION SENSE ye 
O) 


TEMPERATURE } 
| COMPENSATED | INVERTING Bet 
OMe input © 2 sQV 


ZENER 
me INVERTING 


INPUT NON-INVERTING () 3 7) Ve 
J SERIES PASS INPUT * : 
N, TRANSISTOR 


~f) Vout 


VOLTAGE 
REFERENCE : 
AMPLIFIER V 


o() V 
CURRENT, J cURRENT ~ 
LIMIT SENSE NC 


ERROR CURRENT CURRENT LIMIT FREQUENCY 
AMPLIFIER LIMITER COMPENSATION 


CURRENT SENSE vt 


INVERTING INPUT 
NON-INVERTING INPUT 


Veer a NOTES: All dimensions in inches 
Leads are intended for insertion 


V- a 
in hole rows, .300 centers 


Note: On metal can, pin 5 is connected to case ORDER PART NO. U6E7723393 


Notes on Page 2. *Planar is a patented Fairchild process. 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS uA723C 


ELECTRICAL CHARACTERISTICS (Note 2) 
PARAMETER (see definitions) CONDITIONS 


Line Regulation V=12VtoV=15V 

Vin = 12Vto Vi, = 40V 

oc <T, < 70°C, V,, = 12VtoV,, =15V 
Load Regulation |. =1mA to |, =50mA 

orc < T, < 70°C, |, = 1 mAtol, =50mA 
Ripple Rejection f = 50 Hz to 10 kHz, C,-- = 0 

f = 50 Hz to 10 kHz, C,-- = 5 uF 


Average Temperature Coefficient oc <T, < 70°C 
of Output Voltage | 


Short Circuit Current Limit Roo = 102, Voy; = 0 

Reference Voltage 

Output Noise Voltage BW = 100 Hz to 10 kHz, C,.. = 0 
— BW = 100 Hz to 10 kHz, C,-, = 5 uF . LN ens 

Long Term Stability . %/1000 hrs 

Standby Current Drain | =0, Viy =30V ; : mA 

Input Voltage Range 


rms 


Output Voltage Range 
Input-Output Voltage Differential 


DEFINITION OF TERMS 


LINE REGULATION — The percentage change in output voltage for a specified change in input voltage. 

LOAD REGULATION — The percentage change in output voltage for a specified change in load current. 

RIPPLE REJECTION — The ratio of the peak to peak input ripple voltage to the peak to peak output ripple voltage. 

AVERAGE TEMPERATURE COEFFICIENT OF OUTPUT VOLTAGE — The percentage change in output voltage for a specified change in ambient temperature. 

SHORT CIRCUIT CURRENT LIMIT —The output current of the regulator with the output shorted to the negative supply. 

REFERENCE VOLTAGE — The output of the reference amplifier measured with respect to the negative supply. 

OUTPUT NOISE VOLTAGE — The rms output noise voltage with constant load and no input ripple. 

STANDBY CURRENT DRAIN — The supply current drawn by the regulator with no output load and no reference voltage load. 

INPUT VOLTAGE RANGE — The range of supply voltage over which the regulator will operate. 

OUTPUT VOLTAGE RANGE — The range of output voltage over which the regulator will operate. 

INPUT-OUTPUT VOLTAGE DIFFERENTIAL — The range of voltage difference between the supply voltage and the regulated output voltage over which the 
regulator will operate. 

SENSE VOLTAGE — The voltage between current sense and current limit terminals necessary to cause current limiting. 

TRANSIENT RESPONSE — The closed-loop step function response of the regulator under small-signal conditions. 


NOTES: 

(1) Derate metal can package at 6.8 mW/°C and dual in-line package at 8 mW/°C for operation at ambient temperatures above 25°C. 

(2) Unless otherwise specified, TA = 25°C, ViN=Vt =Vc=12V, V-=0, Vot=5V, IL=1mA, Rsc=0, Ci: = 100 pF and divider impedance as seen by the error 
amplifier < 10 KQ. 

(3) For metal can applications where Vz is required, an external 6.2 zener should be connected in series with Vout. 

(4) Figures in parentheses may be used if Ri/R2 divider is placed on opposite of error amp. 

(5) Replace R:/R2 in figures with divider shown in figure 13. 

(6) V+ and Vc must be connected to a +3 V or greater supply. 

(7) Li is 40 turns of #20 enameled copper wire wound on Ferroxcube P36/22-3B7 pot core or equivalent with 0.009” air gap. 
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oe FAIRCHILD LINEAR INTEGRATED CIRCUITS »A723C 


_ TYPICAL PERFORMANCE CURVES 


MAXIMUM LOAD CURRENT MAXIMUM LOAD CURRENT : 
AS A FUNCTION OF | AS A FUNCTION OF | LOAD REGULATION 
INPUT-OUTPUT VOLTAGE INPUT-OUTPUT VOLTAGE CHARACTERISTICS WITHOUT 


DIFFERENTIAL DIFFERENTIAL CURRENT LIMITING 


DIP PACKAGE 
(NO HEAT SINK) 0 


1, MAX - mA 
1, MAX -mA 


REGULATION - % Vour 


OUTPUT CURRENT - mA 


CURRENT LIMITING 


LOAD REGULATION | CHARACTERISTICS AS A 
CHARACTERISTICS CURRENT LIMITING FUNCTION OF JUNCTION 


WITH CURRENT LIMITING CHARACTERISTICS TEMPERATURE 


: ees 
Ea A ee IN Wilts 
pe 


REGULATION - % Vour 
RELATIVE OUTPUT VOLTAGE - V 


CURRENT LIMIT SENSE VOLTAGE - V 
LIMITING CURRENT - mA 


00 —20 +20 +460 +100 FEV} 
OUTPUT CURRENT - mA OUTPUT CURRENT - mA JUNCTION TEMPERATURE - °C 
_ LINE REGULATION AS A LOAD REGULATION AS A STANDBY CURRENT DRAIN 
FUNCTION OF INPUT-OUTPUT FUNCTION OF INPUT-OUTPUT AS A FUNCTION OF 
VOLTAGE DIFFERENTIAL VOLTAGE DIFFERENTIAL INPUT VOLTAGE: 
5.0 


REGULATION - % Vour 
REGULATION - % Vour 


STANDBY CURRENT - mA 


INPUT VOLTAGE - V 


LINE TRANSIENT LOAD TRANSIENT OUTPUT IMPEDANCE AS A 
RESPONSE RESPONSE _ FUNCTION OF FREQUENCY 


4.0 


Sati een oN ge 


ReSESs eat 
eit. ae ee 
| Pic a eae 


—2.0 


LOAD DEVIATION - mA 
OUTPUT IMPEDANCE - 0 


OUTPUT VOLTAGE DEVIATION - mV 
INPUT VOLTAGE DEVIATION - VOLTS 
OUTPUT VOLTAGE DEVIATION - mV 


TIME - us FREQUENCY - Hz 


~ FAIRCHILD LINEAR INTEGRATED CIRCUITS .A723C 


TABLE |. 
RESISTOR VALUES (KQ) FOR STANDARD OUTPUT VOLTAGES 


| APPLICABLE | FIXED OUTPUT | OUTPUT ADJUSTABLE 


NEGATIVE APPLICABLE | FIXED OUTPUT _ 3% OUTPUT 
FIGURES +5% +10% (Note5) || OUTPUT VOLTAGE | FIGURES +5% ADJUSTABLE +10% 


“POSITIVE 
OUTPUT VOLTAGE 


| Woes | R | R | RT e Pet LhLhLUhUdTmhmhmLCLUmT RUT RR UTR UTR 
+3.0 1, 5, 6, 9, | 4.12 3.01 1.8 0.5 1.2 +100 7 3.57 102 2.2 10 91 
12 (4) 
+3.6 1, 5, 6, 9, | 3.57 3.65 1,5 0.5 1.5 +250 7 3.57 255 | 2.2 10 240 
12 (4) | 
+5.0 | 1, 5, 6, 9, | 2.15 | 4.99 15 0.5 2.2 —6 (note 6)} 3, (10) 3.57 2.43 1.2 0.5 75 
12 (4) 
+6.0 1, 5, 6, 9, | 1.15 6.04 | 0.5 0.5 2.7 —9 3, 10 3.48 5.36 1.2 0.5 2.0 
12 (4) 
+9.0 | 2, 4, (5, 6,| 1.87 7.15 | .75 1.0 2.7 —12 3, 10 3.57 8.45 1.2 0.5 3.3 
| 12, 9) | ! | | 
+12 | 2,4, (5, 6,| 4.87 | 7.15 | 2.0 10 | 3.0 | —15 | 3, 10 3.65 11.5 1.2 0.5 43 
1 9, 12) | | | 
+15 2, 4, (5, 6, | 7.87 7.15 | 3.3 1.0 3.0 | —28 3, 10 3.57 24.3 | 1.2 0.5 10 
9, 12) | | | | 
+28 2, 4, (5, 6,121.0 | 7.15 | 9.6 | 1.0 2.0 —45 8 3.57 41.2 2.2 10 33 
9, 12) | | 
+45 7 | 3.57 487 | 2.2 10 39 | — 100 | 8 3.57 97.6 2.2 10 91 
+75 7 3.57 | 78.7 | 2.2 10 68 | —250 | 8 3.57 249 2.2 10 240 
TABLE Ii 
eee ee ae FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES 
Outputs from +2 to +7 volts | Outputs from +4 to +250 volts Current Limiting 
[Figures 1, 5, 6, 9, 12, (4)] ; [Figure 7] : icc Veer 
R -F R ca ® | — R 
Vour = [Vper RR, J | Vour = [> x Fr ie i R, = R, sc 
Outputs from +7 to +37 volts Outputs from —6 to —250 volts | Foldback Current Limiting 
[Figures 2, 4, (5, 6, 9, 12)] [Figures 3, 8, 10] Lowe = [ Vout R3 es Voense (R3 - R,) 
R R V R +R EE ; - 
Vour == [Voce X Hay Vour = ZRER* =3 EA a ]; R, =R, Re R, Ro. R, 
R, Z R, | V R, +R 
| ae SENSE x a Ree 
SHORT CKT R R 
sc 4 
Figure 1 . Figure 2 
BASIC LOW VOLTAGE REGULATOR BASIC HIGH VOLTAGE REGULATOR 
(Vou == 2 to 7 Volts) (Vor =z 7 to 37 Volts) 


STEERER 


REGULATED a 
oulEey REGULATED 
OUTPUT 
R, 
R, 
TYPICAL PERFORMANCE TYPICAL PERFORMANCE 
Regulated Output Veitage 5V Regulated Output Voltage 15 V 
Line Reguiation (AVin=3V) 0.5 mV Line Regulation (AViIN=3V) 1.5 mV 
Load Regulation (AlL=50 mA) 1.5 mV Load Regulation (AlL==50 mA) 4.5 mV 
pp. Ri R ft : _p _ Ri Re ae : 
| Note: R3 = RR: for minimum temperature drift. Nete: R3 = Rr Ro for minimum temperature drift. 
R3 may be eliminated for minimum component count. R3 may be eliminated for minimum component count. 
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Note 3 


Figure 3 
NEGATIVE VOLTAGE REGULATOR 


REGULATED 
OUTPUT 
TYPICAL PERFORMANCE 


Regulated Output Voltage —I15V 
Line Regulation (AVin=3V) ImvV 
Load Regulation (Al. = 100 mA) 2.mV 


Figure 5 


POSITIVE VOLTAGE REGULATOR 
(External PNP Pass Transistor) 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5 V 
Line Regulation (AVin =3V) 0.5 mV 
Load Regulation (Al. = 1 amp) 5 mV 


Figure 7 
POSITIVE FLOATING REGULATOR 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 
Regulated Output Voltage +100 V 
Line Regulation (AViN=20V) 15 mV 
Load Regulation (Al. = 50 mA) 20 mV 


FAIRCHILD LINEAR INTEGRATED CIRCUITS wA723C 


Figure 4 


POSITIVE VOLTAGE REGULATOR 
(External NPN Pass Transistor) 


T 
SE8040 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +15V 
Line Regulation (AVin = 3V) 1.5 mV 
Load Regulation (Al. = 1 amp) 15 mV 


Figure 6 
FOLDBACK CURRENT LIMITING 


Rs; REGULATED 
30q OUTPUT 


Vz 


wA723C CL 


‘TYPICAL PERFORMANCE 


Regulated Output Voltage +5V 
Line Regulation (AVin = 3 V) 0.5 mV 
Load Regulation (Al. = 10mA) I1mvV 
Current Limit Knee 20 mA 


| Figure 8 
NEGATIVE FLOATING REGULATOR 


Vin 


Vp EF 
UL 


A723C CL 


REGULATED 
~ OUTPUT 


TYPICAL PERFORMANCE 
Regulated Output Voltage —100V 
Line Regulation (AVin = 20 V) 30 mV 
Load Regulation (AlL=100 mA) 20 mV- 


| | FAIRCHILD LINEAR INTEGRATED CIRCUITS »A723C | 


Figure 10 
NEGATIVE SWITCHING REGULATOR 


Figure 9 
POSITIVE SWITCHING REGULATOR 


L, 
1.2 mH 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5V 
Line Regulation (AVin = 30V) 10 mV 


Note 7 Load Regulation (AlL—=2 amps) 80 mV 


Figure 11 


REMOTE SHUTDOWN REGULATOR WITH 
CURRENT LIMITING 


REGULATED 
OUTPUT 


CCSL 
O LOGIC 
2ko INPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage +5V 
Line Regulation (AVin=3V) 0.5 mV 
Load Regulation (AlL—=50 mA) 1.5 mV 


Note: Current limit transistor may be 
used for shutdown if current 
limiting is not required. 


REGULATED 
OUTPUT 


TYPICAL PERFORMANCE 


Regulated Output Voltage —15V 


Note 3 Line Regulation (AVIN=20V) 8mV 
Note 7 Load Regulation (Al. = 2 amps) 6 mV 
Figure 12 
SHUNT REGULATOR 

REGULATED 
OUTPUT 
uA723C CL 
cs 
TYPICAL PERFORMANCE 
Regulated Output Voltage +5 V 
Line Regulation (AViIN=10V) 2mV 
Note 3 Load Regulation (AlL==-100 mA) 5 mV 


Figure 13 SCHEMATIC DIAGRAM 
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wA/726 
TEMPERATURE-CONTROLLED DIFFERENTIAL PAIR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A726 is a monolithic transistor pair in a high thermal-resistance package, held at a con- PHYSICAL DIMENSIONS 
stant temperature by active temperature regulator circuitry. The transistor pair displays the excellent matching, close 

thermal coupling, and fast thermal response inherent in monolithic construction. The high gain and low standby dissipa- aze 
tion of the regulator circuit permits tight temperature control over a wide range of ambient temperatures. It is intended | 
for use as an input stage in very-low-drift dc amplifiers, replacing complex chopper-stabilized amplifiers; it is also 
useful as the nonlinear element in logarithmic amplifiers and multipliers where the highly predictable exponential rela- 
tion between emitter-base voltage and collector current is employed. The device is constructed on a single silicon chip 
using the Fairchild Planar * process. . 


ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range ~—55°C to +125°C 
Storage Temperature Range — 65°C to +150°C 
Lead Temperature (Soldering 60 seconds) 300°C 
Supply Voltage . +18V 


MAXIMUM RATINGS FOR EACH TRANSISTOR 


Maximum collector-to-substrate voltage | 40V 
BV cso 40 V 
LVceo [Note 1] 30V 

. 5V 
Collector Current . | 5 mA 


NOTES: All dimensions in inches 
Leads are gold-plated kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5J772631X 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


TEMP ADJ 
J 


TOP VIEW 


Note 1: Measured at 1 mA collector current. * Planar is a patented Fairchild process. 


FAIRCHILD 


SEMICONDUCTOR 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS »A726 


ELECTRICAL CHARACTERISTICS (—55°C < T, < +125°C,V; = +15 V, Regi = 62 kQ unless otherwise specified) 


PARAMETER CONDITIONS MIN. TYP. MAX. UNITS 
Input Offset Voltage 10 vA < Ile < 100 uA | 1.0 2.5 mV 
Vce = 5 V,Rs < 502 
Input Offset Current lc = 10 vA, Vee = 5 V 10 50 | nA 
Input Offset Current lc = 100 pA, Vee = 5V 50 200 nA 
Average Input Bias Current lc = 10 yA, Vee = 5 V a 50 150 | nA 
Average Input Bias Current lc = 100 vA, Vee = 5 V 250 ° 500 oo. TA 
Offset Voltage Change lo = 10 pA, 5V<Vee< 25V,Rs< 100kKQ | 03 6.0 mV 
Offset Voltage Change lc = 100 wA, 5V < Vee < 25V, Rs < 10k2 - 03 60 mV 
Input Offset Voltage Drift 10 uA < le < 100 pA, Ver = 5, | 0.2 10 wV/°C 
| Rs < 50, +25°C < Ta < +125°C 
Input Offset Voltage Drift 10uA < Ie < 100 WA, Vee = 5 V, 0.2 1.0 yA) oe 
7 Rs < 500, —55°C < Ta < +25°C ase 
Input Offset Current Drift lo = 10 wA, Vee = 5V 10 Asc 
Input Offset Current Drift le = 100 wA, Vee = 5V 30 pA/°C 
Supply Voltage Rejection Ratio 10uA < Ie <100 vA, Rs < 509, 25 uV/V 
Low-Frequency Noise lc = 10 vA, Vee = 5 V, Rs < 500 4.0 . pV pp 
BW = .001 Hz to 0.1 Hz 4 | 
Broadband Noise : lc = 10 WA, Vee = 5 V, Rs < 500 10 HV pp 
BW = 0.1 Hz to 10 kHz 
Long-term Drift 10 wA < le < 100 vA, Vee = 5V, Rs < 509 ,T p= 25°C 5.0 uV/ week 
High Frequency Current Gain f = 20 MHz, Ic = 100 pA, Vee = 5 V 1.5 3.5 
Output Capacitance le =0,Vcee = 5V 1.0 pF 
Emitter Transition Capacitance le = 100 nA 1.0 pF 
Collector Saturation Voltage ls = 100 vA, le = 1 mA 0.5 1.0 V 
TYPICAL PERFORMANCE CURVES TYPICAL X1000 CIRCUIT 


CURRENT GAIN AS A FUNCTION 
OF COLLECTOR CURRENT 


aa Veg 7 9-0V 


Ve = #15V 
Rag 7 62k2 


+15V 


Di 
IN757A 


CURRENT GAIN 


COLLECTOR CURRENT 


SUPPLY CURRENT AS A FUNCTION 
OF AMBIENT TEMPERATURE 


-15V 


50kQ 
R4 ALL RESISTORS 1% 


SUPPLY CURRENT - mA 


TEMPERATURE - °C 


~wA726C 


TEMPERATURE- CONTROLLED DIFFERENTIAL PAIR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION—The »A726C is a monolithic transistor pair in a high thermal-resistance package, held 
at a constant temperature by active temperature regulator circuitry. The transistor pair displays the excellent 
matching, close thermal coupling, and fast thermal response inherent in monolithic construction. The high 
gain and low standby dissipation of the regulator circuit permits tight temperature control over a wide range 
of ambient temperatures. It is intended for use as an input stage in very-low-drift dc amplifiers, replacing 
complex chopper-stabilized amplifiers; it is also useful as the nonlinear element in logarithmic amplifiers and 
multipliers where the highly predictable exponential relation between emitter-base voltage and collector current 
is employed. The device is constructed on a single silicon chip using the Fairchild Planar* process. For full 
temperature range (—55°C to +125°C) see «A726 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range | 0°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 seconds) 300°C 
Supply Voltage +18V 


MAXIMUM RATINGS FOR EACH TRANSISTOR 


Maximum collector-to- substrate voltage ; | | 40V 
BVa, | A40V 

EBO OV 
Collector Current | _ —SmA 


SCHEMATIC DIAGRAM 


TEMP ADJ 


SUBSTRATE 


NOTE: (1) Measured at 1 mA collector current. 
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PHYSICAL DIMENSIONS 


.370 


10 a 


'. NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is’ 1.32 grams. 


ORDER PART NO. U5J772632X 


CONNECTION DIAGRAM 


TOP VIEW 


*Planar is a patented Fairchild process. 


EAIF — 2CH ILD 


SEMICONDUCTOR 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (0°C < T, < +85°C, V, = +15V,-Raaj = 75 kQ unless otherwise specified) 


PARAMETER 
Input Offset Voltage 


CONDITIONS 


MIN. 


TYP. 


10 vA < Ie < 100 vA 


Input Offset Current 

Input Offset Current — 
Average Input Bias Current 
Average Input Bias Current 
Offset Voltage Change 
Offset Voltage Change 
Input Offset Voltage Drift 
Input Offset Current Drift 
Input Offset Current Drift 
Supply Voltage Rejection Ratio 
Low-Frequency Noise 


Broadband Noise 
Long-Term Drift 


High-Frequency Current Gain 
Output Capacitance 

Emitter Transition Capacitance 
Collector Saturation Voltage 


TYPICAL PERFORMANCE CURVES 


CURRENT GAIN AS A FUNCTION 
OF COLLECTOR CURRENT 


Lie eel = 
Eee ae aha NO 
ae oe ae 
Eee eee ab al Nib 
| 
Pe cle lee 
Ste aie ere 
COuA 100yA 1,0mA 10mA 
COLLECTOR CURRENT 


CURRENT GAIN 


SUPPLY CURRENT AS A FUNCTION 
OF AMBIENT TEMPERATURE 


Vo *tl5V 


Ta 80 


_ SUPPLY CURRENT - mA 


TEMPERATURE - °C 


Veg = BV, Re < 502 

lo = 10 WA, Vog = SV 

lo = 100 WA, Vog = SV 

lo = 10 vA, Ve, = SV 

lo = 100 pA, Vog = 5V 

I, = 10 A, SV < Voz < 25V, R, < 100 ko 
I = 100 uA, BV < Voz < 25V, Ry < 10k 
I = 100 vA, Veg = 5V, Ry < 500 

Io = 10 vA, Veg = BV 

I = 100 WA, Vog = 5V 

Io = 100 pA, R, = 502 


BW = 0.001 Hz to 0.1 Hz 


I, = 10 wA, Voz = 5V, R, < 500, 
BW = 0.1 Hz to 10 kHz 


Re < 502, T, = 25°C 


f = 20 MHz, I, = 100 wA, Voz = SV 
I. = 0, Vo, = SV | 

I; = 100 vA 

1, = 100 wA, 1, = 1 mA 


+15V 


D) 
IN757A 


1.5 


R4 ALL RESISTORS 1% 
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1.0 


10 
50° 


50 


250 
0.3 
0.3 


0.2. 


10 


300 
4.0 


10 


5.0 


3.5 
1.0 
1.0 
0.5 


TYPICAL X1000 CIRCUIT 


MAX UNITS 
3.0 mV 
100 nA 
400 nA 
300 ~~ nA 
1000 nA 
6.0 mV 
6.0 mV 
20 = 4wN/*C 
| pA/°C | 
pA/°C 
—EN/N 
uN pp 
uN pp 
uN /week 
pF 
pF 
1.0 V 


7 : a WA727 
TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES 


e VERY LOW OFFSET DRIFTS PHYSICAL DIMENSIONS 
e HIGH INPUT IMPEDANCE . (In accordance with JEDEC TO-100) 
e WIDE COMMON MODE RANGE — 370 


GENERAL DESCRIPTION — The “A727 is a monolithic, fixed gain, differential-input differential-output ampli- 
fier, constructed with the Fairchild Planar* epitaxial process, mounted.in a high thermal-resistance package, 
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of 
the regulator circuit give tight temperature control over a wide ambient temperature range. The device is 
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper- 
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D 
converters. - zy. * 


ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range —55°C to +125°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 second time limit) 300°C 
Supply Voltage (Amplifier and Heater) +18V 
Differential Input Voltage +10V. 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.32 grams 


ORDER PART NO. U5J7727312 


Common Mode Input Voltage | +15V : 


SCHEMATIC DIAGRAM - 7 : | CONNECTION DIAGRAM 
(Top View) . 


FREQ.COMP. #1 


am 
o, AO C) 
FREQ.COMP. #1 10 
10 ee ; INPUT #2 a) 
1 


*Planar is a patented Fairchild process. 


HL 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (—55°C < T, < +125°C, V,,t =V,* = +15V,V> = —15V, 
i 3 Rapy = 330 kQ, unless otherwise specified) 


PARAMETER CONDITIONS | MIN. TYP. | MAX. UNITS 


Input Offset Voltage R, < 502 
Input Offset Current 
Input Bias Current 
Input Offset Voltage Drift: | R, < 509, +25°C <T, < +125°C 
. | R, < 502, —55°C <T, < +25°C 

Input Offset Current Drift +25°C <T, < +125°C 

| | —55°C < T, < +25°C 
Input Bias Current Drift —55°C <T, < +125°C 
Differential Input Resistance | | 
Common Mode Input Resistance 
Input Voltage Range 
Supply Voltage Rejection Ratio Re < 100 kQ 
Common Mode Rejection Ratio R, < 100 k2 
Output Resistance 
Output Common Mode Voltage 
Differential Output Voltage Swing 
Output Sink Current . 
Differential Load Rejection | | : BV/UA 
Differential Voltage Gain 
Low Frequency Noise | BW = 10 Hz to 500 Hz, R, < 502 pVrms 
Long Term Drift Re < 502 j LN /week 
Amplifier Supply Current T, = +25°C ; . mA | 
Heater Supply Current T, = +25°C , mA 


TYPICAL X1000 CIRCUIT 


+15V 
50kQ 
+15V 
an RaDJ 
1 | _} 330k2 ; 
500 | 7 
e | 3 3 
EIN 500 


EOUT 
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NOISE VOLTAGE 
AS A FUNCTION OF 
FREQUENCY 


is 0 
al 


_— 

2S, 
_ 
~S 


SOIC ory 
ed CRE OG 
a ee ope Te 


Pi | iT Ty Baell 


MEAN SQUARE NOISE VOLTAGE - V2 / Hz 


_ 
Oo 
— 
s 
mal 
> 
— 
o 
=~ 
— 
S 
ro 


FREQUENCY - Hz 


RECOMMENDED Rav, AS A 
FUNCTION OF MAXIMUM 
AMBIENT TEMPERATURE 


0.2 
3 


10 130 
MAXIMUM AMBIENT TEMPERATURE - °C 
INPUT COMMON MODE VOLTAGE 


RANGE AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT COMMON MODE VOLTAGE RANGE - +V 


SUPPLY VOLTAGE - +V 


DIFFERENTIAL VOLTAGE GAIN 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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SUPPLY VOLTAGE - +V 


NOISE CURRENT 
AS A FUNCTION OF 
FREQUENCY 
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MEAN SQUARE NOISE CURRENT - A2/ Hz 
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FREQUENCY - Hz 


RELATIVE CHIP TEMPERATURE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


RELATIVE CHI P TEMPERATURE - °C 


AMBIENT TEMPERATURE - °C 


OUTPUT COMMON MODE 
VOLTAGE AS A FUNCTION OF 
SUPPLY VOLTAGE 


OUTPUT COMMON MODE VOLTAGE - V 


SUPPLY VOLTAGE - + V 


REQUIRED Rao, FOR CONSTANT 
lavy AS A FUNCTION OF 
SUPPLY VOLTAGE 
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TYPICAL PERFORMANCE CURVES 


DIFFERENTIAL VOLTAGE GAIN - dB 


POWER CONSUMPTION - mW 


i ae. ee 
7s 


i 
ERIN RLUBRIUBRIUERS ht 

Sea EMT UH TU 
-40 


SPOT NOISE FIGURE CONTOURS 
ALA Aa | An +15 


TA PTT Ripp 17 330K 2 


SAA 
A 


PAG ONS Ie alg 
REN ane 
SSS See 


aan. 


1M 


100k 


10k 


SOURCE RESISTANCE - Q 


FREQUENCY - Hz 


POWER CONSUMPTION 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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AMBIENT TEMPERATURE - °C 


AMPLIFIER CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


AMPLIFIER CURRENT - mA 


SUPPLY VOLTAGE - +V 


OPEN-LOOP FREQUENCY 
RESPONSE FOR VARIOUS 
VALUES OF COMPENSATION 
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DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE — That voltage which must be applied between the input terminals to obtain zero differential output voltage: 
INPUT OFFSET CURRENT — The difference in the currents into the two input terminals with the differential output at zero. 
DIFFERENTIAL INPUT RESISTANCE — The resistance looking into either input terminal with the other grounded. 

COMMON MODE INPUT RESISTANCE — The resistance looking into both inputs tied together. 

INPUT BIAS CURRENT — The average of the two input currents. 


INPUT VOLTAGE RANGE —A range of voltage which, if exceeded on either input terminal, could cause the anapiitier to cease functioning properly. 
INPUT COMMON MODE REJECTION RATIO — The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL VOLTAGE GAIN — The ratio of the change in differential output voltage to the change in differential input voltage producing it. 
DIFFERENTIAL OUTPUT VOLTAGE SWING — The peak differential output swing that can be obtained without clipping. 

OUTPUT RESISTANCE — The resistance seen looking into either output terminal with the differential output at zero. 

SUPPLY VOLTAGE REJECTION RATIO — The ratio of the change in input offset voltage to the change in supply voltage producing it. 

OUTPUT COMMON MODE VOLTAGE —The average voltage at the two output terminals referred to ground. 

OUTPUT SINK CURRENT — The maximum negative current that can be supplied by each output. 

DIFFERENTIAL LOAD REJECTION — The ratio of the change in input offset voltage to the change in differential load current producing it. 

l,py — The current into terminal 6. | 


FREQUENCY COMPENSATION CIRCUIT 


-AIR CHILD 


SEMICONDUCTOR 
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wA727B 


TEMPERATURE-CONTROLLED DIFFERENTIAL PREAMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


FEATURES 


© VERY LOW OFFSET DRIFTS 
e HIGH INPUT IMPEDANCE 
_© WIDE COMMON MODE RANGE 


GENERAL DESCRIPTION — The “A727B is a monolithic, fixed gain, differential-input differential-output ampli- 
fier, constructed with the Fairchild Planar* epitaxial process, mounted in a high thermal-resistance package, 
and held at constant temperature by active regulator circuitry. The high gain and low standby dissipation of 
the regulator circuit give tight temperature contro! over a wide ambient temperature range. The device is 
intended for use as a self-contained input stage in very low-drift DC amplifiers, replacing complex chopper- 
stabilized amplifiers in such applications as thermo-couple bridges, strain gage transducers, and A to D 
converters. For full temperature range operation (—55°C to +125°C) see “A727 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


Operating Temperature Range —20°C to +85°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 second time limit) | 300°C 
Supply Voltage (Amplifier and Heater) | +18V 
Differential Input Voltage +10V 
Common Mode Input Voltage  #i1bV 


SCHEMATIC DIAGRAM 


TEMP.ADS. 
6 a 


FREQ.COMP. #1 
10° 


30O— 
| INPUT #1 
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PHYSICAL DIMENSIONS 
(in accordance with JEDEC TO-100) 


.040 
MAX. 
.500 MIN. 


NOTES: All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.02 grams 


ORDER PART NO. U5J7727333 


CONNECTION DIAGRAM 


(top view) 


FREQ.COMP. #1 


. *Planar is a patented Fairchild process.. 


A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (—20°C < T, < +85°C, Vt = V,* = +15 V, VU = —15V, Rap, = 1MQ, unless otherwise specified) 


PARAMETER CONDITIONS 


Input Offset Voltage 

Input Offset Current 

Input Bias Current 

Input Offset Voltage Drift 

Input Offset Current Drift 

Input Bias Current Drift — 

Differential Input Resistance 

Common Mode Input Resistance 

Input Voltage Range | 

Supply Voltage Rejection Ratio R, < 100 ka 

Common Mode Rejection Ratio oa Ry < 100k2 © 

Output Resistance ° | 

Output Common Mode Voltage 

Differential Output Voltage Swing 

Output Sink Current | 

Differential Load Rejection | wN/uA 
Differential Voltage Gain 

Low Frequency Noise BW = 10 Hz to 500 Hz, R, < 502 43 ) uNems 
LongTerm Drift | R, < 502 © uN /week 
Amplifier Supply Current —— Ta=+25°C ; mA 
Heater Supply Current T, = +25°C mA 


TYPICAL X1000 CIRCUIT 


+15V 
50kQ 
502 
| @ 
EIN 502 
& 


90k22 
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ywA730 
DIFFERENTIAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The A730 is a differential amplifier constructed on a single silicon-chip using the 


Fairchild Planar* epitaxial process. Thi i i icati ince i i i | ioe, at 
pitaxial process. This device has a wide range of applications since it has both a differential PHYSICAL DIMENSIONS 


input and output; any combination of single-ended or differential configurations can be employed at its input in accordance with 
and output. The emitter follower output stage gives this device a low output impedance making it useful as epee s 
a preamplifier. —_ : | — 332 
335 
.040 
ABSOLUTE MAXIMUM RATINGS a Plane} 
Supply Voltage | 7 15V 
Differential Input Voltage ‘ +5V 
Common Mode Input Voltage | ye | : 2.5 to 5.5V 
Internal Power Dissipation (Note 1) = | | 300 mW 
Operating Temperature Range 3 —55°C to +125°C 
Storage Temperature Range | =. —65°C to +150°C 


Lead Temperature (Soldering, 60 seconds) | 300°C 


NOTES: Dimensions as per latest J-10 committee 
All dimensions in inches 
Leads are gold-plated Kovar 
Package weight is 1.22 grams 


Order Part No. U5B773031X 


CONNECTION DIAGRAM 
(Top View) 


SCHEMATIC DIAGRAM 


. 


LOW Z 
OUTPUT 2 
vet 


-) 
ryvt 
LOW Z 
C) OUTPUT 1 


LOW Z | INPUT | INPUT 


2 > LOW Z 


_ OUTPUT 1 ¢ 
OUTPUT 2 


OUTPUT 1 


Note: Pin 4 connected to case 


NOTES: ; | *Planar is a patented Fairchild process. 
(1) Rating applies for case temperature to +-125°C; derate linearly at 5.6 mW/°C for ambient temperatures above -++-105°C. 


-AIRCHILO 


ee a 
SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (T, = 


PARAMETER (See Definitions) - 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Resistance 
Differential Voltage Gain 
Differential Distortion 
Bandwidth | 
Single-Ended Output Resistance 
Output Voltage Swing 
Supply Current 
Power Consumption 


The following specifications apply for 


Input Offset Voltage 
~ Input Offset Current 


Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 


Differential Voltage Gain 
Common Mode Output Voltage 
Output Resistance — 

Output Voltage Swing 

nny Current 


Sou Cerummntion 


INPUT OFFSET CURRENT — 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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CONDITIONS - 


R, < 509 


RR, > 100k2 
R, > 100k2 


—55°C <T, < 125°C: 


R, < 502 

T, = +125°C 
T, = —55°C 
T, = —55°C 


R, < 509 
f < 1.0kkz, 

43.5V < Voy < +5.2V 
R, > 100k2 


T, = —55°C 
T, = 125°C 
T, = —55°C 
T, = 125°C 


25° C, V+ ~ 120 V, and Vey = 3.5 V unless otherwise specified) 


5.0 
| 100° 


1.0 - 


9.0 


TYPICAL PERFORMANCE CURVES _ 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


INPUT OFFSET CURRENT-,A 


SUPPLY VOLTAGE-V 
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_ INPUT-BIAS CURRENT-pA 


INPUT BIAS CURRENT. 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE -°C 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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INPUT BIAS CURRENT ~-,A 


SUPPLY VOLTAGE-V 


DIFFERENTIAL VOLTAGE GAIN 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


DIFFERENTIAL VOLTAGE GAIN 
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TEMPERATURE —°C 


OUTPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


OUTPUT RESISTANCE — 2 


~60 -20 20 60 100 140 
TEMPERATURE -°C 


OUTPUT VOLTAGE SWING 
AS A FUNCTION OF 
LOAD RESISTANCE 
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LOAD RESISTANCE - 


DIFFERENTIAL VOLTAGE GAIN 


TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


INPUT RESISTANCE -ka 


140 
TEMPERATURE - °C 


DIFFERENTIAL VOLTAGE GAIN AS A 
FUNCTION OF SUPPLY VOLTAGE 


SUPPLY VOLTAGE -V 


OUTPUT VOLTAGE SWING 
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VOLTAGE TRANSFER 
CHARACTERISTICS 
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FAIRCHILD LINEAR INTEGRATED CIRCUITS A730 


DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE—That voltage which must be applied between the input terminals to obtain zero differential output voltage. 

INPUT OFFSET CURRENT—The difference in the currents into the two input terminals with the output at zero differential volts. 

INPUT BIAS CURRENT—The average of the two input currents. , 

INPUT BIAS RESISTANCE—The resistance looking into either input terminal with the other grounded. 

INPUT VOLTAGE RANGE—The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
COMMON MODE REJECTION RATIO—The ratio of the input voltage range to the maximum change in input offset voltage over this range. 
DIFFERENTIAL VOLTAGE GAIN—The ratio of the change in the differential output voltage to the change in voltage between the input terminals producing it. 
DIFFERENTIAL DISTORTION—The A.C. unbalance in the output common mode voltage produced by unsymmetrical output voltage swings. 
BANDWIDTH—The frequency at which the differential voltage gain is 3 dB below its low frequency value. 

OUTPUT RESISTANCE—The resistance seen looking into either output terminal with the output at differential null. 

COMMON MODE OUTPUT VOLTAGE—The average voltage at the two output terminals referred to ground. 

OUTPUT VOLTAGE SWING—The peak-to-peak output swing that can be obtained without clipping. 

SUPPLY CURRENT—The current required from the power supply to operate the device with no load. 

POWER CONSUMPTION—The DC power required to operate the amplifier with no load current. 


TYPICAL PERFORMANCE CURVES 


COMMON MODE REJECTION COMMON MODE. OUTPUT COMMON MODE OUTPUT VOLTAGE 
RATIO AS A FUNCTION OF VOLTAGE AS A FUNCTION OF AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE 
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WA730C 
DIFFERENTIAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


GENERAL DESCRIPTION — The »A730C is a differential amplifier constructed on a single silicon-chip using the 


Fairchild Planar* epitaxial process. This device has a wide range of applications since it has both a differential PHYSICAL DIMENSIONS 


input and output; any combination of single-ended. or differential configurations can be employed at its input in accordance with 
JEDEC(TO-99) outline 


and output. The emitter follower output stage gives this device a low output impedance making it useful as 
a preamplifier. 


For full temperature range operation (—55°C to +125°C), see “A730 data sheet. 


ABSOLUTE MAXIMUM RATINGS see = 

Supply Voltage 15V 
Differential Input Voltage +5V aber tt | | | 
Common Mode Input Voltage 2.5 to 5.5V ee 
Internal Power Dissipation (Note 1) 300 mW 
Operating Temperature Range 0°Cto+ 70°C 
Storage Temperature Range —65°C to +150°C 
Lead Temperature (Soldering, 60 seconds) +300°C 

: 

ok 


NOTES: Dimensions as per latest J-10committee 
Alt dimensrons in inches 
Leads are gold-plated Kovar 
Package weight 1s 1.22 grams 


Order Part No. U5B7730393 


CONNECTION DIAGRAM 
(Top View) 


SCHEMATIC DIAGRAM 


LOW Z 
OUTPUT 2 
Hi Li. 


Z @ 
OUTPUT 2 4 mvt 
LOW Z 
‘= ) OUTPUT 1 
OUTPUT 1 


Note: Pin 4 connected to case 


¢ 20 
LOW Z INPUT | INPUT 
OUTPUT 1 C 20 o LOW Z 
OUTPUT 2 


(1) Rating applies for ambient temperatures to + 70°C. 


NOTES: *Planar is a patented Fairchild process. 
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ELECTRICAL CHARACTERISTICS (T, = 25°C, V+ = 12.0 V, an 


PARAMETER (See Definitions) 


Input Offset Voltage | 
Input Offset Current. — 
Input Bias Current 
Input Resistance 
Differential Voltage Gain 
Differential Distortion 
Bandwidth 


Single-Ended Output Resistance 


Output Voltage Swing 
Supply Current. 
Power Consumption 


The following specifications apply for O°C < T, < +70°C 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 

Input Resistance 

Input Voltage Range 

Common Mode Rejection Ratio 


Differential Voltage Gain 
Common Mode Output Voltage 
Output Resistance 

Output Voltage Swing 

Supply Current 


Power Consumption 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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R, < 502 
T, =+70°C 
T, = 0°C 
T, = -0°C 
R, < 502 
f < 1.0 kHz, 
+3.5V < Vay < +5.2V 
R, = 100 kQ 
T, = 0°C 
Ta = -+70°C 
T, =0°C 
tT, = +-70°C 


TYPICAL PERFORMANCE CURVES 


INPUT OFFSET CURRENT—pA 


MIN. 


2.5 
100 


1.0 


5.0 


d Voy = 3.5 V unless otherwise specified) 
CONDITIONS — Ml 


1.8 
+3.5 


60 


80 
5.0 


4.5 


INPUT OFFSET CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 


9. 
SUPPLY VOLTAGE —V 
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INPUT BIAS CURRENT—pA 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 


TEMPERATURE —°C 


INPUT BIAS CURRENT 
AS A FUNCTION OF 
SUPPLY VOLTAGE 
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DIFFERENTIAL VOLTAGE GAIN 
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TYPICAL PERFORMANCE CURVES 


INPUT RESISTANCE 
AS A FUNCTION OF 
AMBIENT TEMPERATURE 
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OUTPUT VOLTAGE -V 
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OUTPUT VOLTAGE SWING -Vp) 
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DIFFERENTIAL DISTORTION — mv, 


VOLTAGE TRANSFER 
CHARACTERISTICS 
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SUPPLY VOLTAGE — V 


SUPPLY CURRENT AS A 
FUNCTION OF SUPPLY VOLTAGE 
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DEFINITION OF TERMS 


INPUT OFFSET VOLTAGE—That voltage which must be applied between the input terminals to obtain zero differential output voltage. 
INPUT OFFSET CURRENT—The difference in the currents into the two input terminals with the output at zero differential volts. 
INPUT BIAS CURRENT—The average of the two input currents. So 

INPUT BIAS RESISTANCE—The resistance looking into either input terminal with the other grounded. | 
INPUT VOLTAGE RANGE—The range of voltage which, if exceeded on either input terminal, could cause the amplifier to cease functioning properly. 
COMMON MODE REJECTION RATIO—The ratio of the input voltage range.to the maximum change in input offset voltage over this range. 
DIFFERENTIAL VOLTAGE GAIN—The ratio of the change in the differential output voltage to the change in voltage between the input terminals producing it. 
DIFFERENTIAL DISTORTION—The A.C. unbalance in the output common mode voltage produced by unsymmetrical output voltage swings. 
BANDWIDTH—The frequency at which the differential voltage gain is 3 dB below its low frequency value. | 

OUTPUT RESISTANCE—The resistance seen looking into either output terminal with the output at differential null. 

COMMON MODE OUTPUT VOLTAGE—The average voltage at the two output terminals referred to ground. 

OUTPUT VOLTAGE SWING—The peak-to-peak output swing that can be obtained without clipping. 

SUPPLY CURRENT—The current required from the power supply to operate the device with no load. 

POWER CONSUMPTION—The DC power required to operate the amplifier with no load current. 


TYPICAL PERFORMANCE CURVES 


COMMON MODE REJECTION COMMON MODE OUTPUT COMMON MODE OUTPUT 


RATIO AS A FUNCTION OF VOLTAGE AS A FUNCTION OF VOLTAGE AS A FUNCTION OF 
AMBIENT TEMPERATURE AMBIENT TEMPERATURE SUPPLY VOLTAGE 
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GENERAL. DESCRIPTION — The “A737E is a monolithic silicon integrated circuit which demodulates the 
chroma subcarrier information contained in a color television video signal and provides color-difference signals 


at the outputs. - 


FEATURES _ 
© DOUBLY BALANCED DEMODULATION 


10 VOLT PEAK-TO-PEAK E, - E, OUTPUT 


ABSOLUTE MAXIMUM RATINGS 


Supply Voltage 

Minimum Load Resistance 

Peak-to-Peak Reference Input Voltage 
Peak-to-Peak Chroma Input Voltage 
Internal Power Dissipation 

Operating Temperature Range - 

Storage Temperature Range 7 
Lead Temperature (Soldering, 10 seconds) 
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HA737E 


COLOR TV CHROMA DEMODULATOR 


FAIRCHILD LINEAR INTEGRATED CIRCUITS © 


INTERNAL COLOR-DIFFERENCE MATRIX FOR NTSC COLOR TV 


6-99a 


PLUGS INTO A STANDARD 9-PIN MINIATURE TUBE SOCKET OR SOLDERS INTO A PRINTED BOARD 


0°C to +70°C 
—55°C to +125°C 


30022 


3000 


30022 


CHROMA 


PHYSICAL DIMENSIONS » 


pan MAX. 
670-pyiA, 


+28 V 

3 kQ 

5V 

5V 
450 mW 


+260°C 


ORDER PART NO. U8F7737394 — 


Ow 7 CONNECTION DIAGRAM 
| (TOP VIEW) 


(*] 


O GND 


FAIRCHIL 


SEMICONDUCTOR 


‘A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 


ELECTRICAL CHARACTERISTICS (Ty: = 25°C, Vt = 24 V, Test Circuit 1 unless otherwise specified) 


PARAMETER ee: CONDITIONS 
Supply Current eo = 0, R, = 1 MQ 45 8.0 11.5 mA 
Qc = 0, R, = 1 MQ, T, = 70°C 8.0 12.0 mA 
eg = 0 16.5 21 25.5 mA 
| ec = 0, T, = 70°C . | 21 ? mA 
Internal Power Dissipation ec = 0 | 320 410 mW 
€c = 0, T, = 70°C | 320 420 mW 
DC Voltage at any Output Terminal ec = 0 | . 12.5 14.7 16.5 V 
| ec = 0, T, = 70°C | 12.0 14.3 | V 
Absolute Value of DC Qo = 0 0.2 1.0 V 
Difference Voltage between | | 
any Two Outputs 
DC Voltage at either Q@, = ep = Co = 0 . | 7 5.8 | V 
Reference Terminal _ 
DC Voltage at either Qo = 0 3.2 V 
Chroma Terminal 
Reference Input Resistance ec = 0 1.7 kQ 
Reference Input Capacitance ec = 0 | | 6.0 pF 
Chroma Input Resistance | 0.8 | kQ 
Chroma Input Capacitance | 50 | pF 
Peak-to-Peak Chroma E, - Ey = SVp-p 0.4 0.7 V 
Input Voltage ; : Oo 
Peak-to-Peak E, - Ey = 5Vp-p : 3.5 3.8 4.2 V 
E, - Ey Output Voltage 
Peak-to-Peak E, - Ey = SVp-p 0.75 1.0 1.25 V 
Eq - Ey Output Voltage 
Maximum Peak-to-Peak ec = 1.5Vp-p 8.0 10 | V 
E, - Ey Output Voltage | 
E, - Ey Demodulation Angle E, - Ey = 5Vp-p 3 Degrees 
E, - Ey Demodulation Angle E, - Ey = 5Vp-p | 109 | Degrees 
E< - Ey Demodulation Angle E, - Ey = 5Vp-p 259 | : Degrees 
E, - Ey Demodulation Angle E, - Ey = SVp-p 101 106 111 Degrees 
relative to E, - Ey | | 
Demodulation Angle 
E, - Ey Demodulation Angle E,- Ey = 5Vp-p i | 96 | 104 112 Degrees 
relative to E - Ey | 
Demodulation Angle 
Highest Peak-to-Peak eo = 0 | 0.3 0.8 V 


Demodulator AC Unbalance 
Voltage at any Output Terminal 


DEFINITIONS 


Color-Difference Demodulation Angle — A color-difference demodulation angle is defined as the instantaneous phase of the (+) Chroma input signal 
- which produces the most positive voltage at the respective color-difference output with the phase of Reference “A” taken at 3 degrees and the phase 
of Reference ‘‘B’” taken at 106 degrees. 


(+) Chroma Input — A composite chroma signal containing the burst at a phase of 180 degrees is demodulated to pioduice specified color-difference 
demodulation angles when applied to the (+) Chroma input. 


(—) Chroma Input — A composite chroma signal containing the burst at a phase of 0 degrees is demodulated to produce specified color-difference 
demodulation angles when applied to the (—) Chroma input. 
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TYPICAL ELECTRICAL CHARACTERISTICS 
(TEST CIRCUIT 1 UNLESS OTHERWISE SPECIFIED) | 


INTERNAL POWER DISSIPATION - mW 


; INTERNAL POWER DISS! PATION - mW 


eo 


INTERNAL POWER DISSIPATION 


VERSUS SUPPLY VOLTAGE 
ins 


20 22 4). 28 
SUPPLY VOLTAGE - VOLTS 


INTERNAL POWER DISSIPATION 
VERSUS LOAD RESISTANCE 
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5 10 


LOAD RESISTANCE - kQ 


DEMODULATION ANGLES 
AND RELATIVE GAINS 


r ees REF "Bi" 
106° 


— 


- TEST CIRCUIT 1 


. INPUTS 


CHROMA: 
& S 1.5 p-p 
fo = 3.59 MHz 


REFERENCES ''A" AND "B"': 
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DIFFERENCE BETWEEN SUPPLY VOLTAGE 
AND DC OUTPUT VOLTAGE - VOLTS 


Ri 
3.3k %3.3k 93.3k 


TIT 
Coe 


DIFFERENCE BETWEEN THE | 
SUPPLY VOLTAGE AND THE 
DC VOLTAGE AT ANY OUTPUT 


SUPPLY VOLTAGE - VOLTS 


DC VOLTAGE AT ANY OUTPUT 
VERSUS AMBIENT TEMPERATURE 


AMBIENT TEMPERATURE - °C 


DEMODULATION SENSITIVITY 
TO RELATIVE PHASING OF 
_ REFERENCE SIGNALS 


130° 2 9p 2 80° 
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OUTPUTS 


HA741— 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD’ LINEAR INTEGRATED Son aa a | 


NO FREQUENCY COMPENSATION REQUIRED 


e 

© SHORT-CIRCUIT PROTECTION | | | | PHYSICAL DIMENS IONS 
¢ OFFSET VOLTAGE NULL CAPABILITY | | | to , ~ JEDEC (T0-99) outline 

¢ LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES = | 370 | 

e LOW POWER CONSUMPTION — 7 pe 

@ 


NO LATCH UP | | | ao | -338 


305 
eg et a Bee 


GENERAL DESCRIPTION — The “A741 is a high performance monolithic operational amplifier constructed on 
a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog 
applications. High common mode voltage range and absence of “‘latch-up” tendencies make the “A741 ideal 
for use as a voltage follower. The high gain and wide range of operating voltages provide superior perform- 
ance in integrator, summing amplifier, and general feedback applications: The “A741 is short-circuit pro- 
tected, has the same pin configuration as the popular “A709 operational amplifier, but requires no external 
components for neaueney, compensation. The internal 6dB/octave roll: off insures stability in closed loop 
applications. : | 


ABSOLUTE MAXIMUM RATINGS | 
Supply Voltage | | '+#22V 


Internal Power Dissipation (Note 1) | 500 mW , : 

Differential Input Voltage —— +30V NOTES, Dimensions as per latest 10 commitine 
Input Voltage (Note 2) | +15V Sscloi oainna 22 cand 

Storage Temperature Range —65°C to +150°C: - 2 

Operating Temperature Range | —55°C to +125°C " ORDER PART NO. U5B7741312 
Lead Temperature (Soldering, 60 sec) | Saad 300°C 


Output Short-Circuit Duration (Note 3) Indefinite 


SCHEMATIC DIAGRAM CONNECTION DIAGRAM 


a = = | - (TOP VIEW). © 


NC 


NON-INVERTING 
INPUT 
30— Qi 


1 
OFFSET NULL © 


—o 
INVERT- 
ING INPUT 


2 6 
D4 INVERTING INPUT© O OUTPUT 
“ OUTPUT . 
6. ’ 


~ NON-INVERTING INPUT © LJ OFFSET NULL 


OFFSET NULL OFFSET 


NOTE: PIN 4 CONNECTED TO CASE 


NOTES: 


(1) Rating applies for case temperatures to 125°C; derate linearly at 6.5 mW/°C for ambient temperatures above +75°C. 
(2) For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage. 


(3) Short circuit may be to ground or either supply. mating applies to +125°C case temperature or acres C ambient temperature. 


*Planar is a patented Fairchild process. 


H-AIRCHILD 


SEMICONDUCTOR 
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ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage 
Input Offset Current 
Input Bias Current 

Input Resistance 
Large-Signal Voltage Gain 
Output Voltage Swing © 


input Voltage Range 

Common Mode Rejection Ratio 
Supply Voltage Rejection Ratio 
Power Consumption 

Transient Response (unity gain) 


Risetime 
Overshoot 
Slew Rate (unity gain) 


The following specifications apply for —55°C < T, < +125°C: 


Input Offset Voltage 
Input Offset Current 
Input Bias Current | 
Large-Signal Voltage Gain 
Output Voltage Swing _ 


OPEN LOOP 
VOLTAGE GAIN 


VOLTAGE GAIN-dB 


SUPPLY VOLTAGE (tV) 


OPEN LOOP 
FREQUENCY RESPONSE 


. VOLTAGE GAIN - dB 


FREQUENCY - Hz 


52am 
Cee 
Pe 


m2 4 6 8 bk BO 


CONDITIONS 
Rs < 10k2 


R, > 2k2, V 
R, > 10k2 
R, > 2k 


Re < 10k 
Rs < 10 ka 


C, < 100 pF 


R, > 2k 


Rs < 10k2 


R, > 2ka, V. 


R, > 2ka 


out 


MIN. 


0.3 
+10V 50,000 
+12 
+10 
+12 
70 


— V, = 20 mV, R, = 2kQ, 


out “~~ 


VOLTAGE OFFSET 
NULL CIRCUIT | 


TRANSIENT RESPONSE 
TEST CIRCUIT 


6-101 


= +10V 25,000 | 


POWER DISSIPATION - mW 


TYP MAX. UNITS 
1.0 5.0 mV 
30 200 nA 
200 500 nA 
1.0 “MoO 
200,000 7 
+14 | a 9 Vo 
£13 | 4 V 
+13 “, VV 
90 | dB 
30 150 wV/V 
50 85 mW 
0.3 | Bs 
5.0 % 
0.5: V/us 
6.0 | mV 
500 nA 
15 ©. . -pA 
V 


ABSOLUTE MAXIMUM 
POWER DISSIPATION 
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AMBIENT TEMPERATURE - °C 


TRANSIENT RESPONSE 


OUTPUT - mV 
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wA741C 
HIGH PERFORMANCE OPERATIONAL AMPLIFIER 


FAIRCHILD LINEAR INTEGRATED CIRCUITS 


e NO FREQUENCY COMPENSATION REQUIRED 

e SHORT-CIRCUIT PROTECTION 

e OFFSET VOLTAGE NULL CAPABILITY 

e LARGE COMMON-MODE AND DIFFERENTIAL VOLTAGE RANGES 
e LOW POWER CONSUMPTION 

e NO LATCH UP 


GENERAL DESCRIPTION — The “A741C is a high performance monolithic operational amplifier constructed on 
a single silicon chip, using the Fairchild Planar* epitaxial process. It is intended for a wide range of analog 
applications. High common mode voltage range and absence of “‘latch-up” tendencies make the “A741C ideal 
for use as a voltage follower. The high gain and wide range of operating voltages provide superior perform- 
ance in integrator, summing amplifier, and general feedback applications. The #A741C is short-circuit pro- 
tected, has the same pin configuration as the popular “A709 operational amplifier, but requires no external 
components for frequency compensation. The internal 6dB/octave roll-off insures stability in closed loop 
applications. For full temperature range operation (—55°C to +125°C) see “A741 data sheet. 


ABSOLUTE MAXIMUM RATINGS 


PHYSICAL DIMENSIONS 
in accordance with 
JEDEC (TO-99) outline 


.370 : 
.335 

.335 , 
.305 | 


.040 
MAX. 


t 


Seating 


8 Leads 
019 


Supply Voltage +18V 

Internal Power Dissipation 500 mw 

Differential Input Voltage +30V 

Input Voltage (Note 1) +15V 

Storage Temperature Range —65°C to +150°C 

Operating Temperature Range 0°C to +-70°C i tell cad a aa 
Lead Temperature (Soldering, 60 sec) a 300°C pets een it Gan 
Output Short-Circuit Duration (Note 2) Indefinite 


ORDER PART NO. U5B7741393 


CONNECTION DIAGRAMS 


TAB 


TYPICAL DUAL IN-LINE PACKAGE 


SCHEMATIC DIAGRAM 


INVERTING 
INPUT 2) 


NON-INVERTING 
INPUT 


NON- INVERTING 
INPUT 
O NOTE: Pin 4 connected to case. 


(TOP VIEW) 


OFFSET NULL 
O 


NOTES: All dimensions in inches 
Leads are intended for insertion in hole rows, .300 centers 


ORDER PART NO. U6E7741393 


NOTES: *y *Planar is a patented Fairchild process. 
(1) For supply voltages less than +15 V, the absolute maximum input voltage is equal to the supply voltage. ; 
(2) Short circuit may be to ground or either supply. 
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SEMICONDUCTOR 


313 FAIRCHILD DRIVE, MOUNTAIN VIEW, CALIFORNIA, (415) 962-5011, TWX: 910-379-6435 A DIVISION OF FAIRCHILD CAMERA AND INSTRUMENT CORPORATION 
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ELECTRICAL CHARACTERISTICS (V, = +15 V, T, = 25°C unless otherwise specified) 


PARAMETER 


Input Offset Voltage 
Input Offset Current 


Input Bias Current 
Input Resistance 


Large- Signal Voltage Gain | 
Output Voltage Swing © 


Input Voltage Range 
Common Mode Rejection Ratio 
| Supply Voltage Rejection Ratio 


Power Consumption 
Transient Response (unity gain) 


Risetime 
Overshoot 


Slew Rate (unity gain) 


The following specifications apply for O°C < T, < +/0°C: 
Input Offset Voltage | 
Input Offset Current © 


Input Bias Current 


Large-Signal Voltage Gain . 
Output Voltage Swing 


VOLTAGE GAIN=4B 


8 


OPEN LOOP 
VOLTAGE GAIN 


CORLL 
eee 
Pre 


2 14 
SUPPLY VOLTAGE (tV) 


CONDITIONS 
Rs < 10k2 2.0 6.0 
30 200 
200 500 
0.3 100 
R, > 2k, Vi, = +10V 20,000 100,000 
R, > 10k2 #120 #14, 
R, > 2kQ +10 +13 
+12 +13 
Rs < 10k2 - 70 90 
Rs 10k2 a 7 30° 
Fe | 50 85 
Vv, = 20 mV, R, = 2k 
C.<100prFo | 
0.3 
: =: | | 5.0 
R, > 2k2 0.5 
Ro< 10 kQ 75 
ae 300 
| 800 
R, > 22, Voy = +10V 15,000 | 


R, > 2ko +10 


"TYPICAL PERFORMANCE CURVES 


~ . OPEN LOOP. 
FREQUENCY RESPONSE 


VOLTAGE GAIN-dB 
OUTPUT - mV 


FREQUENCY - Hz 


TRANSIENT RESPONSE 
TEST CIRCUIT 


VOLTAGE OFFSET) 
(NULL CIRCUIT — 


6-103 


TRANSIENT RESPONSE 


aa 
er 


i i 


RISE TIME 


150 


V/s 


LINEAR INTEGRATED CIRCUITS COMING SOON 


Type Function 
wA715 High Speed Operational Amplifier 
- A731 High Speed Dual Channel Sense Amplifier 


#A7T15 — HIGH SPEED OPERATIONAL AMPLIFIER 


DESCRIPTION 


The “A715 is a monolithic, high speed, high gain, operational amplifier 
featuring high slew rate, low settling time, low offsets, high input 
impedance, wide common mode range, high output swing, and zero 
adjust. It is useful in A to D and D to A converters, phase locked loops, 
video amplifiers, sample and holds, and multiplexed analog gates 
where moderate speeds and bandwidths from D.C. to 30 MHz are 
required. 


FEATURES 


Input Impedance 10 MQ 
Open Loop Gain 45,000 
Slew Rate at Unity Gain 20V/uS 
SUPPLY VOLTAGES +5 to +18V 
TEMPERATURE RANGES —55 to +125°C 

0 to +70°C 
PACKAGES TO-5, FLATPACK, and DIP 


A731 — HIGH SPEED DUAL CHANNEL SENSE AMPLIFIER 


DESCRIPTION 


The wA731 is designed for high speed core memories operating at 
cycle times down to 400 nS. The device will accept inputs from two 
sense lines and consists of two preamplifiers OR’d into a threshold- 
ing circuit which drives the output logic which can be used as a 
memory data resistor. The device features fast response time, tight 
threshold accuracy and CCSL output logic. 


FEATURES 


Threshold Accuracy 2 mV* 
Threshold Range 0 to 50 mV 
Propogation Delay 30 nS 
Strobe Release Time Variation +5 nS 
SUPPLY VOLTAGES +6 Volts 
TEMPERATURE RANGE —55 to +125°C 

0 to +70°C 


PACKAGES DIP and FLATPACK 


“Worst case for unit to unit, 5% power supplies and 0 to +70°C 
temperature range. 


A733 — VIDEO AMPLIFIER 


DESCRIPTION 


The “A733 is a monolithic high speed differential input and output 
amplifier useful from D.C. to 75 MHz. It features fixed gain options, 
low phase shifts and high CMRR at high frequencies. It is useful as 
a pre-amplifier in magnetic type and disc files and in woven or 
plated wire or thin or thick film memories as well as general purpose 
video applications. 


FEATURES 
Voltage Gain 10,100 or 500* 
Input Impedance 20 KQ 
Output Swing +3 Volts 
Bandwidth 75 MHz 
SUPPLY VOLTAGES +4 to +8 Volts 
TEMPERATURE RANGE —55 to +125°C 
0 to +70°C 


PACKAGES TO-5, FLATPACK, and DIP 
“Adjustable to intermediate values with single external pot. 
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Type Function 

~ wA733 Video Amplifier 
pA739 Low Noise Dual Channel Amplifier 
A740 Field Effect Operational Amplifier © 


uA739 — LOW NOISE DUAL CHANNEL AMPLIFIER 


DESCRIPTION 


The “A739 is a monolithic low noise dual channel preamplifier for 
magnetic stereo phonographs and tapes and for other applications 
requiring a dual operational amplifier. It features wide common mode 
range, moderate input resistance, compensation points to provide RIAA 
band shape and continuous short circuit protection. 


FEATURES 


Input Impedance 50 KQ 
Open Loop Gain 20,000 
Output Swing +13V 
Output Noise Voltage (RIAA 40 dB) 400 uv 
SUPPLY VOLTAGE +6 to +18 
TEMPERATURE RANGE —55 to +125°C 

0 to +70°C 
PACKAGE DIP and FLATPACK 


A740 FIELD EFFECT OPERATIONAL AMPLIFIER 


DESCRIPTION 


The “A740 is a monolithic FET input high performance operational 
amplifier featuring ultra high input impedance, low input current, 
wide common mode range, short circuit protection, and zero adjust. 
It is internally compensated for unity gain, and is useful as an 
integrator, active filter, and other applications requiring high input 
impedance and low input currents. 


FEATURES 


Input Impedance 10' 2 
Input Offset Current 50 pA 
Open Loop Voltage Gain 100 dB 
Slew Rate 8V/uS 
Output Swing . +13V 
SUPPLY VOLTAGES +5 to +20 
TEMPERATURE RANGE —55 to +125°C 

0 to +70°C 
PACKAGE TO-5, FLATPACK, and DIP 


